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THE FOSSIL FLORA OF THE GOXDWANA SYSTEM. 

Vol. IV. 

2.--1!HE »)SS1L FLORi OF SOME OF THE COALFIELDS m WESTERN 

BENGAL. 

Br OTTOKAR FEISTMANTEL, M,D., 
nanmB, uonuK wnu. aomajui roumcano amm Mmoik ntma. 

WITH PLATES lA— XITA. 



Tbs present menMHT oontaiiis tlie resnlte of two pelnontological exounioBB, 

which I undertook in the yfairs 1881 and 1882-83, and during which I Tinted tlie 
following coalfit'lds : North and South Kaninpurn in the llazaribiigh district ; the 
Aurauga, Daltonganj and Hutur coalticlds in Lobdrdagga district ; I also passed 
fbrongli ilie IMqiiiu eoalfield io Birgnjat as well aa tbrongh » gieat poxticiiii of fhe 
South- Rewah Gondw^na Basin. 

These coalfields having h«ea already surveyed by officers of the Survey, I 
devoted my time especially to collecting foesils, for the purpose of completing oar 
knowledge of the Goudw&na flora in that region, and with the view of comparing 
the fossiliforous beds there with tliosn of the othfr Bengal coalfields. I had pretty 
fair success, specially at some places ; I greatly increased the number of the Talcbir 
foaaila, eoUeetnig at time diffennt plaoea (in as numj ooalflelda'); I flxed, witli 

mnoh probability, the Karharbdri horiznn in two coaltields (Daltonganj and nutir)| 
and collected interesting fossils in the Jiardkars as well as in the upper-Gondwinaa 
of the Auranga coalfield. 

The further details will l)e evident from the following' aecoimioC the rdaticma 
aa I found them in the variooa ooalfldda. 

THE KlSAKFURA OOALFEBLDS. 

Tlicso coalfields are distinguished as the Kdranpura and the South' KAranpur a 
coalfield^ the latter being much the smaller. They belong to the series of tlie 

» MtA-Wf—jM^ *— ^ tail MwHIr wtf ltH*. 

a 



a 



rOfiSIL ILOBA OF THE GONDWlNA 8TBXB1L 



Bftmada vnllcy coalfields, the-Samnida river traversing both of them. Tlie geologi- 
cal description of these two fields by Mr. Tli. Hughes' wm puUkhed in 1871 ; they 
aie sitnatod to the west of the Jharia and Bob&io fields* to fhe south-west of the 
HMfaiblgli plateau, in Fargana K^ranpura, vhemoa their name. At the time of 
the survey no fossils from the Damuda division vrw proourwl, hut a few spfoimcns 
were collected from the Talcbirs of the Chano outcrops. I was somewhat more 
ftntUDate in jmcariag fosrib bom Mvenl lonlitim m the fomiflr mid adding «onal< 
denbly to the ooUeotion of foBsib fram the latter d 

I4— TaiOHiB DmnoH. 
A, — 2b(eAtr ^rrap. 

The first fo&sils from the Talchir group of this cailfleld worf collected by Mr. 
Iluf^ht's (I. c.) and they weife quoted by myself in my lowcr-Gondwdiia flora.* 
They consisted however of a few spedmeos only, from tho Talchir shales in the 
western OKtremity of tiie field, in the ao-ealled Obano baain (nortii of Obano^ n<»th- 
west of Rikba and south of Luriini:ri). 

When visiting the K^ranpura coalfield in 1881 I especially intended to 
enmine fhe locality wfaeve Ur. Hughes ooUeoted these Talohir fbasilfl. Eor that 
purpose I encamped at Kikba. whence the Tnlchir outcrops aro best acoeMifalBb At a 
point about thrcM; miles north-west from Rikba the road crosses a stream coming 
down from tho bills north of Luruuga. Here tho stream cuts through gneiss ; but 
following its oonne to the aoutb, the Talohin aoon set in»conaistii>g at ilnt (at haw) 
of coarse conglomerate and quartzose sandstx)nes ; soon aftor^va^ds th<' Tordag stream 
(coming from the west, from the Tordag hills, passing by the village Indra) joins 
-flie Iiorunga stream ; somewhat further to tiie Mm<b a itreamlet joina from the 
north-east, and just at this point there is a great displt^ of Ihldiir ahalfe, about 40 
feet only from the base of the coal-beds (Banikars). 

The Talcbirs are here well exposed to a height of about 15 feet and consist in 
the lower part of aome wbatbluish-grBen aandj shake, while In the upper part the 
shales are rather brownish -i,'recn and somewhat softer than tho farmer ; both aro 
however pretty rich in pLint-remains, although they do not show a vciy great 
variety. I have ooUected the following fossila :— 

XpriMteww stalks, sfanilar to thote originally known from the TWlohir* of thi Kaiana 

(icIJ (Bt tit-al] ; it is rather dimcult to dptenaias Ihoir aysteBMlml potitioB. 
I'Meei, These show the most nuni«rou» repreMOlaljvss. 

QMt»mtptmt. McCoy, fonnt tha Imlfc o( dit ftesOs ooDioicd sad showsa gnat wisty of 

lesves. I dititinguiah : 
ensam^ttm cgeiopknidm, Rtau Hwlin*"* UsUuP «»««•. R VIA, figfcl,* I VUIA, 

flf. CjIXA,!^.*. It nhUHts several varistisa.* 

' Mem. 0«.l. Surr. of InJU. Vol. VH. Pt. t, 1871. 

» Fauil F1.3TIV of the C.oiidYrinn S.v»tem. Vol. III. Pt 1 »J»4 W. * 

' milL- aUtinfui.hinic Xh^e variLlies, I not in-.^n lo »ay th»t tkejSM v MUu mA iotm* : I < »'y»«» t to 
iadimto tliM Uwj ilifisr w widelj in form from lh» type, tJuit Uw f^fflmDnk «f « dUiaet mm •ppwwd mcmmi;. 
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POSBIL FLOBA OP THE COALFIELDS IN WESTERN BENGAL. 8 

Omgamoplerii cjftlopttrmJet, w. jd— rf w if rta. Ilni mtm ^tm nuA wumrow wktj 
PL TA, 6g. 10; VIA, RgB. 3, 4; VIIAi fifiw «} VinA, t} IZA, 

1, S, 4, », e; XA, figs. 1, i, 4-7. 
Qm^tmiflmt ^eloft. nr. altenuala, Fl. YIII A, fig. 1 . 

Qmsamopttri* ^eltpttr, var. aenMmata. IiMvea with peculiar triangular form, and thiu a 
pointed apacFL VII A, iig«. 5 & 4 (?) ; VIIIA, fig. 6 ; IXA, Kg. 4a ; XIA,figs. 4,7. 
Oaagamtpt, qettpttr. var. eordi/olia : Small conliform l«afl«to wUslk COnmjT tlw idtk M if 

iiisj bdongid to ft pinaftte leftf. FL XI A, figs. Ij S, 
O mtgm ^ f h ik MifM, KtCay. PI. XI A, tgn. t, S. 
Owyiw y fa ri r a t ^n lifblia, McCoy. 
(hmt&mtpUri$ oomp. C>r«a<;i«(i, F«tm. FL VIIIA, fig. 7. 
Gsngomifterh wugtr, Vrtia. PI. TA, flg. 9 ; XIA, flg. 9. 
NSggeruthifit. RpprL-^entfl by the u^woX genus ami c^eitft: 

NoggeralhiopsU hnlopi, F&tra. Fl. XII A, fig. a. 
CoaifTai>. A few remaina. 

WiMftinedts SamtnfMi. 

T0ii^«m»hn »M l b 4 H . XIIA, figa. 8, 4. 

Wa Ine tiras Imw a nmoh greatw Turtoty of fbmis than prcTioosly obteiniBdi 
and Kms arc forms of the EorharMri beds Id the Snliarbdri coalfiold, showing still 
more the resemblance of the floras of these two groups of the Talchir division. 

The Korharbdri beds, however, were not met with in this coalfield ; at least no 
beda were found, in which the foeaDa would indioate that age. 

II. — Damuda Dmsioy. 

Previous to my visit no DarnuJa fossils were known from thia coalfield. I pro- 
cured fossils from all the groups, their relations being the same as in the Baoiganj 
ooaUflUL 

A, — Bardkar group. 

I collected fossils of this group at two places, first, dose to the north-eastern 
margin of tlie fleld* in Uu Gliiii or Bakwa riv«r» atMot 1 mile soaUi of the village 
.Tugra, dooe to Tillage Arahura. The outcrops are oq^osed in the river bed, dipping 
south-west. The fossils were not many, and wore oontainad in the coal iBMn ud in 

the beds below it, in the following order : — 

(a) In the coal scam, impresdoos of Vertebrana imtiea, Boyle. 

(i) Immediately bdow fhe seam, in dark-grcy, aomawhst aan^ dmlea, imprw* 
ikma ot F er Mrar i a imUcot Boyk^ ODly; vsrf nameioitt and good 

specimens. 

(c) i3olow this, iu a stratum of fine shale : 

VerlebTaria indiea, Koyle — leM frequent, 
Olouepleri* indica, Schiinp, 
frkmptm* tmmamk, Fsto. 
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FOSSIL FLORA OF THE QONDWlNA SYSTEM. 



(d) In a stratum next below, m groy shale traversed by white worm like con- 

OfoMOfttrii t mmmU, FrtOL, Hid 
QtotttfUrU iudiea, Schimp. 

Tlip socond locality where I collected Borakar fossils was further to the west 
iu the Bishanp ur rivor, 3^ miles south-east from Bdlumdtb. This section, wherein 
thraeooeloateR^aieapMedthMlienideaeribedbylljr.Hnglieafa 0.) 
on pngt* 25. It is Rituatsd in tho western extremity of the coalfield. Tlie fossils 
whioh I oolleoted came bom abore the middle seam, from heds in the following 
order: — 

(a) Above the seam, in daric-grey shale, partly sandy and mioaoaooi : 
VerMronm tMfwiv, Bojit— in gisat mnnben ; 



GU»»«pt. ecmmuHu, var. rt w i —w a — not uncommon. 
Ot t mi trtrit iniietf, Schimp. 

&ij\t,imrr. — Hkr >^:>mi> from tlie BoriUuMB in the HaDi;,'aiij tiflJ, 

(i) Above this, in light, sandy, banded sliale with fragmentary fossils : 



nrUnrim bidiea, Boyl^aad oOMriBdatamMailib fe^pmiite. 

These f ossila oon«*pond with fhOH from tlie Buttan in the Banlganj conlfield ; 
.md this group is^ in saoie plaoee at leaati, aepavated fimm the Baniguj gvonp by 
Irons tooe-shalee. 



There are Ironstone-shales cropping out in both the coalfields; but I suo- 
eeeded in procuring fossils from Vhk Iwnd in BonUi-Kiranpuia only. I oolUnled at 
two spots on the Naikori or Jainagar river near to Jainagar, close to the soutbeim 
margin of the field ; at the first spot, south of the villaire, the rock consist.s of clayey 
■pheerosiderites, alternating with grey micaceous alialcs, both fossiliferous ; at the 
seooodinaiavinetoiheweBtof tbe village, the fossils ocouned in faro wnidi yellowish 
and Kddisli feiraginoiiB alnleB. I eoUaoted the following: 

Bfuuetuceotu stenu. — Affinity unoertain. 
MaenUtmiopttri* dmmmUt*, Boyle. 
Ohmifiteri* m^fn^kUa, flkgt. 

Gloisop!. communit, FstlD» 
Olouopt. iudiea, S«liimp. 

QtoMOft. im n^ itK, Fsto.--B«tber msMNU j a fngsMnt of a my Imsd Itst ifcaoAjn 

PI. VA.%.«. 
GUttopt. Tetj/krtt Vstm- 
Okm/L e m u f to i at FIrtm.— VngnMots. 




Ji. — Ironstone {shah'ti). 




FOSSIL fLORA OF THE COALFIELDS IN WESTERN BEKGAL. 



Stmgamopteri* comp. ei/elopteroidft, Fttm.— SmiU oiimkr lnlieta» with Tidurting and 
•DUtonuMing veioa. (PI. V A, fig. 7.) 

Sfuamrf. 

This floia resembles entirely that o£ the Bimganj group in the liaaiganj field, 
aU tiie above-naaiM foniM being looown then alick 

C. — Jtatiiganj group. 

The ILanigacj group also yielded fossils at two places, shoiring the same 
chaiacters as in the Banigaaj coalfield. The flnt place u in the northem poirtimk 
of the field, 3 miles sotltllii«nt oC the Tandwa police station, intlw GarU Or OlMldxa 
liver, wherein a eorilsftim crops OUt, with a south-eastern dip, 

Thu fossils occurred iu the beds above the coalseam, vig, — 

(a) in grey sbakt afcovB flie ieam mn obaarfad : 

SMtmuma gtmiwanentii, Frtm. 

FeHebraria itiiiica, Royle. 

Qm^Am tmof. kUkaitkefi, Sehuialh.-— Fmgment of j/aam. 
Gtmopttrh emmmnit, fMm. 

ChsK':,}.!. iui-ll-'.i, Scllimp. 

GlMtopt. eolupkua, Vfetm.— Just lik« th« form from nntr Aaanaol, Raniganj field. 
Glm»pi.fnmM, F rt st. Origiaslly dsmibed tnm As Bonigaaj gnap «l tin RMrigwJ 

coalfield. 

Dielfopleridium, sp. — Just liko tlu' Ifadets descrilxxl previously from tha Baiikar g^up (?) 

in the Talchir coalfield and from the Raniganj groap, Bsniginj sgslfitld. 
Winged t »i d § 8 amanpiu.—lAkB th» Mma from aliMrhm. 
Sqiunue. 

(ft) Above the grey sbalea there it jdlowuh'grey sandatone^ with € Uo u e p i «ri$ 

■■ » . — . . 

0OMIIIUIIIS, Xauii. 

(c) Above this n::riin massive greenish-grey sandstone with Vertehraria indicat 
Bioyle, traversing the sandstone in all directions, like the roots or rhizomes 
of some pitmi 

Above this rijr/firrtrio-sandstone follow other sandstones, wliich most probably 
nliendy belong to the Fanehetif which here follow above the Banigao] 

group. 

The other keality at wiiicih I eolleeted foesils in the "Ramigaej gwnp liee in the 

western portion of the field, viz., in the Ganespur river, about 2J miles west, of the 
village Bargaon, at the western extremity of the Satp&hh hilL There are tiuee 
eoail oatoropebi the river, dipping almost luntli ;bet«eeBt]ietironortbemoiieBtlMn 

is a scries of rarious beds, in which I collected fossUs andwhidl fdlow in ummtliiiy 

Older (counted from the second to the third seam) thus : 

(a) Shales accompanying the coalscam^ containing: 
VerUbraria imiiea, Bayla. 
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(») Gny Mtndrtonet abovcb witb— 

Glotwpt^, ip. (T«ina not distinct). • 
(c) A series of sandstones and shales, without distinot foMOa. 
(</) A bed of grey shale, about 2 feet thiok, with.— - 

OUtiQfteru eowmuni*, f gtm. 

(e) Immediately mbore fa a miM of gnjUMucm thalei, aomewbaft udy 
and ndaaoeoiifl, ftaU of fkigmanti of Imw : 

Olottop'erts ciyiu/ifolia, "Bgt. 
GlotiOfteria ilumudiea, Fstin. 
Glotiopl. reti/era, Fstm. 
Gleuoftmt amtAropijfoide$, n. tp. 

j^fiiMM— lib time bom the SMiigug gnrap, Banigutj ooalfiald. 

if) Again grey thales trith — 
OlcufUrU etmmmm*, litm. 

(^) Greenish shales without fossils. 

(A) Then a bed about 3 feet thick, of reddiab^white hard shales, full of 
Triable fragments, amongst which— 

Glvti'.pterit indka, Scliimp. 

(») At last sandy shales, with— 

J'erteiraria inti'ica, lU'yle. 

No fossils occurred with the two other outcrops at this locality. 

The Mf^bat horiaona (Fandhets and Habidem) also did not yield any foaails. 

THE AT7BA17GA COALFIELD. 

This coalfield, whidi Hps to the west of the Kdranpura coalfirM, was surveyed 
by Mr. Sail,' who at the same time made a very interesting paliDontologioal observa- 
Uan, vbt., that avranl aiwaiea of plants, faiQwrto onisideired aa of lower>Goiuhi<na 
type, oecurrcd in cortam ltd ahalna of apparently Mah&dova age. I therefore visited 
this coalflpld for the poipoae of anwtihinfl this intereBting looaiity, among otbera. 

L— Ta&mE Dmnoff. 

On the northern llOO of the Latiahar hill, about 1^ miles north-cast of Tuppa- 
Latiah ir, I came across an exposure of bedded rocks, about 8 feet high, reddish 
with yellowish- greenish tints, which on closer examination I found to contain 
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TaleMr fbaafla. Them beds ara ihe Talohin lietweai lAtUnr and Novadih, 

deicribed by Mr. Ball on pp. 56 and 67 of hia ceport (I. c)t bat fho foadb vera 

new I determined the following : 

£qmuetaeeoui stalks. 

G rnKfrn t f ieriM tyelopteroidM, Frtm. The typo form PI. XII A, fly. 17; XIII A, fig. 1 . 
Oan/mift. cfdoptenidtM, var. tHbavrieuiata. PI. XA, fig. 8; FL XIII A, figl. 8, 7. Th» 

fliil fi<;ar« (PI. X'A, fig. 3) reprpsenti an entira hat of aiiill liai^biii wilhalltih* 

dianct^rs of the «pecie«. 
Qa»$ampi . egeiepUr. var. atUmuata. PL. XllIA, figs. ^ 6. 
Oaiilfaiwgil. efth f tir. wr. MMHMto. 

Ganjtimcipt. ryclojjftr. var. conlifalin. PI. XIIA, 6gS. IQ, M; PL XIII A, flf. ft. 
XSgterathiop$it Aittopi, F«tm. PI. Xill A, fig. 6. 
AnMn^ii.--migidaMda.P-LilMtlKiw&ma(linrlM^^ F1.XIIA. 

OangamopterU In its varioas forms is thus again here tho predominant fossil* 
although tho lenvos nrc on tho whole aomewhat #«w».llqr than thoae fitom the Chano* 

basin in the Kdniupura coalHeld. 

II. — Damuda Dimioir. 
A. — Bardkar grofip. 

X examined the oatcrojts within this group at four different places ; one locality 
yielded a good number of foaaib and pmed of great interesk 

I visited at first the Bardkar outcrops in the small outlier to the north of Bdlu- 
nag:\r (at tho ca.stcm extremity of the field) about 2 miles distant. Mr. Ball 
describes this outlier on pp. 79-82 of his report {I. e.). In the rirer dose to nortb- 
weat of the Tillage of Bhudhncia I odleoted tegmentaiy fisMlle from the ont. 
eorapping beds in ascending eider aa foUowa : 

(«) from the coal seam: 
Vdrt ttr aria Miea, Royle. 

{b) From inn Iwnd above : 

(e) Prom grey shales above thii : 

VtrUinria iuiiea, Boyle. 
QttH Of l trU eommHUit PIrtm. 

Near Hump, west of Bdlunagar, there are some oateropa intfae flokii lirer and 
adjoining ravines, close to tlio village of Dhubiajharan. 

I found only Verlebraria indica, B^yio, in most of the layers, but previously, 
lir. Giieabaeli had eoUected, fippaientiy at the aame j^aee, a fbw fiwsib, amengit 

whiflih I recognised : 

2WqiyM jfitctMOy Boyla. 
Ohn o f l i r u MHHNMaf, Aim. 

Similar rebtions were met with in the soathem portion of the field, near !bgnl« 
daggatintiie AiuangaiimaodtIietnbatBi7atnamaottth.eaetoftheTiIl^ Hie 
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pliieal reasons no doubt, that tliis seriion exposes beds of the Bar&kar groop, U it 
was mapped and dc«pribed by Mr. £aU for that part of the coaliield. 
Tbs fonib an dMoribad in detafl befeafter. 

B. — Rtntiganj ffroup. 
There are outcrops at several piactis iu the Kauiganj group, but they did not 
prove my f oaBOifaroiu. While enoaaiped al Mmp, I Tiaited fhe oatoiops in tlie 

Sukri rivLT west of Tubed (which itself is a<:aiii west of Munij)) ; but bore no fossils 
were found. I therefore examined other outcrops, vt;., in the small area north of 
Taguldagga, in tlie river bed trBvei^g that area from east to treat. The outoioiM 
dip here to the aonth and the beds exposed bt^Iow the coalseam vivrc : close bedded 
irrey sandstone, ^rvy snndy sbali--* and t^n^y carlwnaccous shales. These latter con- 
tamed uunicrcius fossils, but it was rather difflcult to secoro good specimens, as the 
ifaab oiope out in the river bed itaelf and it looked with water. I could determine 
the foUoiring fossils : 

SchUonntra geudteantntit, Fttm. 

F t rtttn ri» Mim, RoyIb. 

MMVlmm^im* danirovle), Roylt. 
Olm^ttrit tUfUili/oiia, Bgi. 

Glotte/,/eri* etmpiuutf Fstai. 

Squama. 

The rook in which these fossils were contained very mnoh reiembled that from 
the Raniganj beds south of Tandwa, in the Karanpura coalfield, :is well as that in 
the Nunia river, north-west of Asansol, having similar fossils, as also similar rela- 
tions with regard to the overlying Fancbet rocks ; those relations in this coalfield 
am anffloisntty deaccibed by Mr. Ball, pp. 83 «l aeq. ({. o) ; tnm his deioiiption 
it appean tiiat there ia no marked nnoonfiinnity betroen thew tiro gioupa. 

III.— Transitional Beds, like MXHAsnrAS. 

It ia in thia coalfield that the interesting beds of apparently upper-Gcndirfn* 
age, with lower-Gondwdna foaails, were first observed by Hr. Ball, who brought 

some fossils from the beds in question, ineludiii? Ferfebrfirio, Olositopterit, PecO' 
pteria, peculiar scales and small seeds — fossils which up to that time were known 
from tiie Samodaa only. Mr. Ball quoted this looalily under the heading of " If <h». 
deva Series", (/. c. p. 89), but he did not assign the beds positively to the 
Mahadcvas. It was thus of great interest for mc to visit the locality whence 
these specimens were procured. It is on the northern face of the Latiahar hill, 
norUi«ea8t of Tnpa>L»tiahar, dose to the Tklohir beds aliesdy mentioned. 

Pii^ cs of this red shale were met with at once at the foot of the hill, especially 
in the ravines. Fnllowing them up the hill, they increased in size and number. 
FtotNgnpyeally they showed diffsNnt varieties : some pieces were very fine grained 
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■nd ioagh, otiiien soft and mioMMoiu. Borne pieeM I fovnd adhering to a 

loose reddish sandstone of Mihadova tyjje. At a certain horizon, about 30 or tO 
feet below the crest of the hill, the debris of shales disappeared, so that it could not 
haTe Mime from above this hofiaon. In foUoving up tbat lias Mow tlie oiwt of the 
Idll further to the east, I arrived at a scarp, about 15 feet high, of sandstone in «tto, 
appnrpntly the same Mdhadova sandstone, of wl>inh the main part of the bill was 
composed, a coarse brownish red saudstoae. 13elow it there was a bed of about 6 
inches of red shale of the mioaceoos variety and entirely the game as the fossilifennis 

pieces found on the hill slope, sri tli-it, ;iltliougb at this spot I Cduld not observe 
any fossils in it (it was badly aooessible for work) I bavo no doubt that it represent- 
ed a poitk» of ^ abate lied 6«tt trtikik tiie pieces lying all over the IdU slope wen 
deriyed. It would thus appear {hat Cheae ahalea are really in clo^e connection with 
the sandstone of the hill, wbioli bears so close a resemblance to Mahadeva sandstone ; 
I therefore include them under the section of my Transitional beds {mpra, I't. 1, p. 5). 

Hie foaaila I ooUeetad ineliided aome fonna in addition to tlioie Imm^t by 
Ifr. BaU* ao that the list of fossils from here stands now thus : 

ACmmmmm fM^iMMiUM, PrfiB.— A portMii of the ahasth only, bat dw eoaiiniimial liiMs 

oC the leftfUta, m well h their middla rwtM m ml) km. 
FtHtirurit indtca, Royla. — Usual tsiu. 
OtmtpUrU eommunU, Fstm. 
Stomoplim MUM, Sciiimp. 

Glottoftcrit damiutiea, Kstm. 

QangamopUrit sp.— S«T«i«i small «pattiulat« leaflets, with ndiating and aiuwlomaaio^ 
Asfa*. 

Wirngti iteJt. 

BimilKr relations, showing lower^Gondwina (Damuda) plants poaring into lociki 

of apparently upper-Qondwana (Mfibadeva) age, were also observed by Mr. Hvghfla 
in South llewah, first at a plaee c<alled Parsora (near Boli) in the Soha^ur area, 
where ho collected several interesting fossils, preserved in a red shale very much 
leiembling that from the Latiahar liill and amongst which I reoogmaed spedmens* 
of Noggerathiopnix h'sJopi, Bunb. (Fstm ). At another place, p/r , Daigaon on the 
JohiUa rirer, VerUbraria and Olottopterit occurred and yet the stratigrapbioal lela- 
tioos demand for the beds of these ptaoea a higher position than the Damndaa. It 
waa for these beds, wbicli Mr. Ilugbes called Supra-Bardkar» tbat I proposed a 
separate division, cr., Tmnxi/ional JBedt^ and I see that in his last report Mr. 
Hughes ' concurs in my proposal. 

TUE HUTAR COALFIELD. 
Pnrtber to the west, traversed by the Koel river, lies the Hatir coalfield, which 
alao WB8 surveyed and desnibed by Ur. Ball. The rdationa here are somewhat 

*]lMk<ri.lwA. N.M.iCMwAwPbn,IT.],liH,^6. 
*ll«iB.a.8.I,ZXI,Ft.lly.n. [9mi^m*»tr.ta.} 

0 t 
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group, but on tbo other baud there are rcprcsoutatives of the KcriurUbi liedi to lie 
metwilli. 

I examined first the outcrops at the northern mari^in of the field, Routh of tho 
Tillage Nowodih, close by tbo road which leads in a directly southern din-ction from 
Daltonganj. At this northern margin the ooalbexiriog strata arc in contact witli 
the Talcbir rooka. About H ouIm Boath of Nomdik the toad eraasas a itrasiiilet, 
which joins the Supuhi river (this Intter fnlliti? into the Kocl river miles t« 
tho eastward). In this streamlet the seams crop out. Following up in a northern 
diraoUon from the oroHing of the road, at flnt sereral ontorops are found be t wa ea 
masaiTe saodatoDM* with a tovtlMni dip; Iwre Ferlebntria indiea, Bojle, onlj 
found. 

Further on (northwards) quite close to tho junction of the coalbcaring rocks with 
the Talchirs there are 9ome oiher onterapt of ifaroiigljr OKbonaoeom ibataSf in wkkli 
the following^ fossils occurred ; 

GamfamopUrit cftiopUnidH, Irta. 

These carbonaceous shalei peas withoat break into strata belonging to the lU- 
ehin and are conformable with them. Here the foUowiag fonils weie obaerrcd : 

£juuelaeeoii» ttemt, 

0«mfmm«plem tyehpUnidtt, VMm.; tli* tn>ad fiam. 

Ganyamopf. eyelopl. var. tulanriculata. 

Thus it api>pars tlint at tliis placf* flioro is a sequence of three different groups. 
If tho last mentioned belong to the Talckir group, then the csrhooaccoua shales in 
dow prazfanitj to them aioet pfohahlyfepreaent the KsTfasrb&ii beds, vfaile the higher 

outcrrips (with Verlebraria iniUcn) would have to he considered as represeiitin;^' the 



Banikar group. These idalions were, however, ol»>erTed in this part of the coal- 
field only, while the fossils from the other outcrops indicated lather the Barfikar 



To the east of Nowadih, but also dose to the northern manrin of the field, at 
the Tillage Uut^, there are again some uoal outcrops in a streamlet ; they are also 
appenntly in eonfonnitj with the Tslehln there, but the fossils proeuied irera only 
rwj few and fragmentary, representing — 

WtuifUrk sp. (comp. emisiMM), 
■o ikit it aiipean nfar to eoniideir these ODton0 father of BaiiW, than of Earfaar. 

bdri beds, in spito of their c losenc;; to the Talchirs. 

Bomewhat better fossils were met with in the eastern portion of the field, near 
the aonth-easteni margin, at the eoofloenoe of the Dauri and Ghanun ttnasia, 
north of Saidope Tillage. There is a good display of beds ; at the bottom of the 

section, close to the river surface is coal, over it lies coaly shale, then gNj aindj 
shales, above which follow sandstones of yellowish and reddish colours. 



group. 
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Tin fijHils ooonncd, in good numbers, in fhe blade oool j ibale abovo tbe coal 
and tbe foUowing oonid be zeoogniaed : — 

Mfuit0Uet»Mt Hm*.—ViTy nnmooni (^Iwbly i'Aflloth«e»). 
Ole$tytteru iadicn, Scliimi*. 
Glouofiierit Jammlica, YnXm. 
CoHiffTOK.i Ir iHci, like I flltia. 

These coal&cams also belong, according to the fossils, to the Daiuuda division, 
and viib regard to tbe stmtigrapby, to tbe Baidkar group. 

I Tisilcd also the outcrops, near Jhinchi!, on thr '^nuthern mart^in of the conl- 
fleldi close by tbe road from Daltougauj and near the Koei river; but did not find 
any foHdlt tbere. 

The last visited were the outcrops in thn Sut^Imria river, ncsar Bijka, at the 
north-western mnru;in of (he cualficld ; here Vert^€uria imUea, Royle, occurred in 
grey shale in one of the higher outcrops. 

Tbe intnestingoooanenoe of Tslobir, Knibarbdri and Baidbar foadla in anocea- 

sion is thus limited to the outcrops elosp to the northern margin soutli of Nowadib, 
while the other outcrops show only characters of tbe Damuda division (Bazikar 
group). 

THE DALTONGANJ COALFIELD. 

To the north of the ITutar roalfield, or nhout 50 miles west of Haziribigh, is 
situated the Daltonganj coalfield, traversed by the Koel and Aminat rivers ; tbe 
former in tbe central and western and tbe latter in tbe eastern portion of the fleld. 
Till' i^Tcid r portinn of the Gondwina area is occupied by Talcbir rocks, but no 
fossils have boon found in them, neither by Mr. Hughes, who surveyed tbe coalfield,' 
nor by myself. In the middle of it there is a considerable coalfield, and according 
to the fbasib I collected these nieasiim bdoog to llie Kaibarbdci beds. lexamined 
the chief outeropa of the eoalfleld with the foUowbig teaolts. 

1.— OVTCBOn AS StalOBA. 

Oloee to the junction of tbe EocI and Amdnat rivers, near the village Singra, 
where mining is carried on to some extent, about 5 miles north of Daltonganj, tbere 
is in the bed of the Amdnat a good exposure of tbe coalbcaring rocks, consisting 
of andatooea aad aandy ahalei, wiUi ontcrops of three ooalseams, which in thia 
deacription T shall dis(in!::uish in ascendincf order as 1st, 2nd and 3rd seam. 

The base of the section (below the 1st seam), dose to the river surface, consists 
cf a aeiiea of aandy ndoaoeooa giey ahabi, wUobi, on the whde^ ace ttnfioariliferaua. 
excepting a bond almost at tbe base, in wfaioh leaf imprassioas occ n nwd, aaaongat 
which I could determine the following : 

Gaitgamofleri* qfekpleroidet, var. tttlenuala. 

■Mm. OmI. a. ladim VoL VUI. Pt. S. 
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Glottopteri* eommmnit, F«tm. — Lug« loaves. 
Olcuofttrit Miet, Sohunp. 

The stratum imimduitely above this bed eontained root>like impieMiooa tnTen- 

ino; the rnrk in various diroctious ; in some cases tbejr qipeand to me tO be cS 
y erlebraria. Above this bed lies the first coal outoR^ 

17poii ibb follows » seriee of aandstonee and shales, wftbontaoy traee of fossils, 
mderlying the second scam. 

AlK)re this second seam lies a stratum of gtcy sandy shales, with a band of bard 
and light grey shale. 

The tliiid seam, whieh now follows, is not exposed in this seeAi«i on the river, 
but a little further to the south, m here in a soft, fiuc shale, of grey colour with red- 
dish tints, above this seam, the following fossils were found: 

VerUbntria indica, Royle. 

X^entkioptu kitlepi, liunb. (Fstm.) — Numarous. 
Wiutti titdt {Samuoftia fonttia, Haai). 

IliMigli tiie foasOfl of this seam are not qnite dedsive, yet I think they bdong 

tOgetlMir with tliosc of the 1st seam to thr Knrlinrlifiri h'lri/.oii, exhibiting relations 
similar to those of the 1st and 3rd coalseams iu the Karharbdri coalfield. 

Hie Sarharbdri dwraetsr of the fossils is however more distinctly expressed 
in another onterop.to the north of Singm. 

2.— OvTCKon Ai Bmveba. 
There are other outcrops, near Bajhers, about 4} mike north-west of Singn, 

whieh yielded a ^^ond miTnlier of fossils, Til ri n ani hcd south of Rajhera the out- 
orop emsiflts at first oli sandstones like those above the first seam at Singra. fielow 
these sandstones there are i^ey mfoaoeoua sandy shales about 5 fbet ^dc and in 
about the middle of them there is a band of dark grey coaly shale, which breaks 
iiToi^ularly wilh s^ijuiewhat a spheroidal structure, and which, I think, represents th<- 
first (lowest) seam at Singra. In this dark shale baud numerous fossils occurred, 
wbioih «n the whole were Tory wdl preserved and wUeh reprseented the following 
speoies: 

GtcuepliHtttmmtini.i, Fstm. — Some v*>ry large leaves. (PI. XIYA, ig. 7.) 
OlMUpUrh indica, Schimp. — Also largv forms. 

GtMMpttri* deeipieiu, Fstm. — Like thtnv from the Karluirbari roalfielrl. 
Gavgamofiterii tf<'l<'plfroii!et, Y*im. — Tin.' tyiMral furm. (t'l. XIV A, fi(»s. 1-1.) 

Gai^mopt. egclopttr. vitr. tubamritiiUta. — One specimen vrith doubled up inai^a. (PI. 
XIV A, ft.) 

Oangamofil. cyclopler. var. atteHiutU. (PI. XIV A, fig. fi ) 

StmaropiU (oomp. pannki, H«er.) — Like Uwae tarn the Karharbiri bede. (PL XIVA, 
Bga. H, 9.) 
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C'u:iifrron<. brii»eh!ft (=? Folltia). 

TluTc is hardly any doubt of the Karliarbciri clifirnotor of <hcs<? outcrops. 
Other outcrops occur east of Bajhera which however did uot yield many distinct 
foMila, ezoept : 

Efmitttaemu rinu. 
OitutfUrii eommM»u, Fatm. 

In spite of tliis T think thi-ro ;',\a he hardly any <li)uht that the coa^^^^arin<; rocks 
of the DaltoQgaaj coalliuld belong to the Karharbari horizon, and that tlio l>alton» 
ganj ooalfleld itself is an analogue of the Kwtiarbftri ooalfiald. 

RAMKOLA AND TATAPiNI COALFIELD. 
To the west of the HatAreoeliIdd lie the fiamkcda and Thtspiiu fields in the 

eestern pr<)lon!:jntioti of the irreat Satith- llowih Gonihviina basin. 

The Ramkola and Tatapaui coalticld was surveyed by Mr. Qriesbach,* who col- 
lected a good number of fossils from the Tarioas horieons of thiQ lower^Ddwinas. 
I reported on these fossils in 1S80.* Mr. Griesbach distinguished stratigraphically 
the Tulohir, Bnn'ikar, Ironstone, Baniganj and Fanch^ groups of the lower-Gond- 
wanas, and the Muhadcvos. 

As an Intensting Cset, I had then pointed ont ({. e, p. 66) that in this ana 

a'S\h> llif clo'^e pahi'ontoloi^ical relation of tlio several ;^roU[is is clearly illustrated, 
especially with regard to the Haniganj and Fanchet groups ; for there were fossils 
firom seveml kwalities, which for theniselTea woold rather indicate the Baniganj 
group, while from a stialigtaphical point of view they seemed to he in tiie Ptodiet 

horiiEon. 

Another point of interest was also noticed {I. c. p. 00), viz., the numerous occur- 
venoe of SMgonewn ffoitdwameMu, Pl»tm., in beds assi gB ed by ICr. Gcfesbaeh to the 
Knnij»anj group; it oceurrcd in similar rwks and under similar circumstauec-s as in 
the iianiganj group of the RanlL^'anj coal&eld, thus yielding satisfactoiy proof in 
favonr of Mr. Qziesbaoh's grouping. 

As n^ stay in this ooalfield was hnt short I have nothing to add of import> 
anoe. 

THE 80UTH-KBWAH QONDWANA BASIN. 

The fossils of the great South-Ilcwah Uoudn-ilna ba$iu, which bad been so far 
ooUeoted by Mr. Hughes during the p w g r ei e of his aurr^ vera desoribed and 
flgored by myself In 188S.* There were many interesting forma ; amongst others 

> Mmiu OmI. tmwv af IdBt, Tat XT, Ft f aUOI- 

< Tte Itaa Fkn •{ 0* OanMw B!j*n, IT, ^ 1. Mbort. 
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the fossils from Parsora near Beli, and Daiijaon (/. c. pp. 5-7), which of thetn- 
selrcs indicatti a lowcr-Gondw&na horizon, tvliilu Htratigraphicaily tticy occupy 
a liiglier koijioo, and bdotig to tlie aaetKni ^hamitioiial 1)eds" deflflrifaad befoie; 
I sec that in his rocf^ni report (llcra. Geol. Surv*-y Iiidia» XXI, Pt 8}« Mr. 
Hughos places also some other localities in this category. 

In addition to the illnitratiODt already ^iven in my former paper I figure now 
a specimen of Vertehraria iudica, Royle, which is so far interesting as coming from 
Talchir rocks ; it was collected hy Su})-As>istarjt 1 lira Lai (in 18^2), iji fine litflit 
yellowish green shale, belonging to the Talchii-s, in the river Led south of Beiiia- 
Bugaoo, 18 milw m»tli-«utof AnnkpAr (S0 miles toatb-eaat of 8ohag|Mlbf). The 

^numcn is fli^ured on PI. XTTTA, fl?. S. 

I visited also the outcrups in the Uuiaiia coallield near Umaria-Koiesar, in the 
wertem pottkin of the Bewail buln, where I eoUected : 

VtrMraria ni^iew, Royle (belmr ooalj. 

Gangamojiltra .•i. -.'./.i.v. i, FsitlD. 

These fossils seem to me to indicate the KaharUiri horizon hut Mr. Hughes 
liM not difttingoithed them from the BaiMcam in ^ description of these ooil> 
fields. 

From Umaria I passed on to Kouria (to the north-west), whence I visited the 
outcrops of the Jabalpur group in tiie Ibehrar river, near Bansa, north of Kouria. 
nwhedseipoMsd there consist in ascending order, of (a) sandstones, (b) light shales 
(yellow and purplish), (c) Randstnnes, aiul (d) block shales. I collected a few fossils 
in both kinds of shales : rlz. [n) iu lis^ht shale : 

Podfzamitet lanceoUtnt, L uiui II, 
Araucaritet ctUeitHtii, F«tm. (sctlsa). 
BrmeifpigUmm mmrnllan, 

ih) In blade dude: 

Ottieienia Tfieaieiui'. Fsfm. ffiif^menl^. 
PoiatamilM laneecUtut, L. ar.d ii. 
Aranearitei m h i t u ti ; Fstm. (msIn). 
Bc&inottroiiu nfUHUi, Sdump. 
BratkgfkflUm mwmmiltrt, Bgt. 

As the same fossils from the Jabalpur ^up and from the same keality haye 

been already described, partly in my Jabalpur Flora,' partly in the Vkia of 
the South-Rewah (Jondvvuna Basin (/. r ), I shall not include them amongst the 
fossils to be described here, so that the descriptions refer only to the fossils of the 
Ibst named four ooeUdib. 

> FkMB Final «hiaMa««»8|rtMDi,T«Ln.rt.l,ralMtt.lDd,Bv.ZI. 
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LIST OF LOCALITIES ACCORDING TO GROUPS. 
T think, it will be convenient, to give here a list of the various localities at 
which fossils were collected, arranged according to the different groups, so that 
whan hewaftcr the TMfaMloaali^ 
thef flaneaiilj hb found. 

L — Talciiiu Division. 
A. — Talchir group. 

SeMt^B€tfffMit, 18 nuks nortih-flnl; of Annkpnr, wUdi k 26 miles Mmtli* 

east of Sohdsrpur. Collect. Ilira Lai, ISSO. — Qti<)t<'<l here a;?ain on account 
of the specimen of Fertebraria indica, Royle, which w:ui mentioned already iu 

Soatii-Sewah Flora (/. e.) ; but the figure of whleh is i,Mvcn bete for iSbn fbit 
time (PI. XIIIA, fig. 8). 

L'ltiahar hill, northern base of ; 1 J miles north-east of Tuppa-Tiitiihar, sub-divi- 
sion Paldmow, Lohdrdagga district, Auranga coalfield. Collect. Foitit tuautel, 1881.— > 
Fbirib quoted alveudy on apravioavpage; wmfaiiwdin aQfttaandy roek,xeddbh, with 
yuOowish and L'n i tiish tints. A new addition to the fossils of the Talchir err :i!p. 

2iouiadih, stream south of, at tlw northern margin of the Hut4r coalfield, 
olon to tiie mad wbiob leada from Daltona;anj aootbwardB. CSoUeci. Eeittnuuitd, 
1888. — Fossils (see above) in grey-brownish, eartliy, somewhat sandj tkale* 

B,ikba,2 miles west-north-west of; in Cliaiio basin, enstern portion of the 
Eiranpura coalfield ; in the river formed by the junction of the Lurunga and Tord^ 
atnanu, about 16 milea aoutb-bj-weat of Haadribdgh.— A lew spedineiu mm 
orit;innlly collected by Mr. Hughes and fignn^'d iu my Flora of the Tnlrliir and 
Karharbdri beds. All the specimens figured iu the present memoir were collected by 
myself in 1881. 

B. — Karharbdri bedi. 

Xowadih, same locality as above under Talchir group. Fossils in black somewhat 
micaceous shales, immediately above Talchir rocks. Collect, i-'eistauintel, 18S3. 

Jb|^A«r«,aonthof, faktheSaltoaganjooallidd: in gnj auidy nod dark caibo- 
naceous sliale (roprcscntinf,' the first co.ilscam). Collect. Feistnutolt 1836. — 
Fiagmentary fossils occurred also in outcrops east of this place. 

Singra, in Daltonganj coalfield; oatcrope at junction of Kod and Am&ut 
nwm, about 5 miles north of Daltonganj, Collect. Fcistmantel, 1883.— Foaalla in 
gn^ sandy shale, below 1st scam. Also, at the siinie locality, alxivo 3rd seam. 

Umaria coaijleld, outcrops near Umaria-bLaiesar, in South Kovrab. Mr. 
Hogbeabaa not separated ibeae ooal beds from the BahUutr group. 

II.— SucoDA Divniov. 
A^SarHuur firovp, 

Ardpura, near, in Ghui river; 1 mile south-by-east of .Tuc^ra, 11 miles south- 
west of IIas&rib6gb, nortli-eastem portion of Kiianpuia cooliieid. Collect. Ifcist- 
mantel, 1881. 

9» 
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liishanptir river, 3^ miles south-east of Btlfiinith and 1 mile north-west of 
Eelwadih Tillage, uorth-veeteru part of Ctonpoim ooaUidd. Colleot. FeUtmanteU 

1881. 

. SMmtijiar, outlier, at the iiaHii-eMtm fistiemitj of and I4 mile to the nortli 

from the Auranga coalfield, Paldmow, Loli;irda[,'tri. Cfillrct Feistmantel, 1881. 

Sutdr, oatdops at, in the Hutdr coaliield, south of Daltongan j coalfield. Collect. 
FeMmantel* 1888.— Poails in earthy, somew^luit landf , dark grej-hrowniah shale, 
not Teiy distinct. 

Jaguldagga, south and south-east of (nlxnit 01 miles east of Tuppa-Latiahar), in 
Auianga river and eastern affluent ; Aurauga coaliield. Collect. Eeistmantel, 1881. 

Xwnpt mat of, in Bnkii liver ; noctliem maqin of tite Anzaagn ooolfldd 
(Mump is 4| milea iwt of BwWmHtli). (klleoL Giiealnob, 1898^ and Eeistaiantel, 
1881. 

JUrMsmttA. above the Karltaorbfiri beds of tihe Mme locality (see ante), Hatir 
coaUeUL OollBot Feistmantel, 1883. 

Saidopi\ outcrops north of, at the confluence of the Dauri nnd Ghorsum 
streams, in the Uutir coalfield. Collect. EeistmAntel, 1888. — Fossils in black coaly 
shale. 

Satgharin river, outcrops in, east of Bijka, nortb-miteni part «f the Hntdr 
ooal field. Collect. Feistmantel, 1883. 

Sukri river, east, slightly north of B&jbar, at aboot the place irbere the road 
from Gnxtur to Bijbox crosses the lAm; morUi*e«eteni part of the Aimnga ooal* 
field. Collect. lr>istm:»nr«.l, 1881. 

Sukri riter, I mile west of Gurtur, also about J mile south-east of ilajbar, 
north-oBitem part <rf tiie Aniaaga ooalfield, north-weat of Seiak; Lobirdagga* 
Oolleet. FtoistDiantel 188L— Tiddod veiy intereeting foidle. 

J}.— JfWMtoM aftofat. 
JaiMiffart in the Soutb-EdraDpura coalilelil, on the Naikori river, al)out 25 
tni Vw mwitb F««*****^e'', *7 t^ad tn RanohL Colleot Fdstmantel, 1881. 

Surgaon, 2J miles west of, in Gaiieshpur river, helow JTuwada villa^o, Kiran- 
puia coalfield (Burgaon it&clf lies at the Sdtpahri hill). Collect. Feistmantel, 1881. 

Joguldagga, iulycr 1^ mile north of, in the Aoianga eoalfldd. OoUeot. 
Tdatmntel. 1881. 

Torulmt, 8 miles snuthpeost of; in the Qaifai river, KAraupura ooalfidd. 

Collect. Feistmantel, 1881. 

IIL-^XBAimxicnrai Bm^Ltte Mdhnetwu.) 

Latiahar kill, northern face of ; dose io the crest of the hill, in the Auranga 
coalfield. Collect. Ball, 1877, and Feistmantel, 1881.— Fossils of tower-Gondwdna 
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tvpe, in red abale^p stwtignphioaUy and petiogiapIiioaUjr <A uppei^Goadwina 

appearanoe. 

raSOBIFEION OP TEB 7088ILB. 

The fossils to be d* scril>otl here are not very numerous, but still not without 
interest. As they come from deposits similar to others already desctibed, it is only 
natural that many resemble those proviously noticed and illustrated* 

PLANTS. 

A.— CRYPTOGAM^:. 

L—FTBBIDOFIIYTA. 
i.— KqvisKTArK.T:. 
Genus : SCHIZONEURA, Schtmp. and Mou^., ISUi. 

F«utiMBl*l: Goadwim FUm, ToL lU, Pt. 2, ^ S». 

Then b noUiiiig to be added to the genenl ranaika, aa oontained in my abofe 
work. 

]in.lkMuMli lM.€MLSarT<yo{IiidM,Vol.IX.p.fl0. 

ItMi OnAaiH Iki^ ToL III, p. 01, and humkhu figom. 

188S. Floniif llMaMlUhmhOoBdaiinBun; tU*Tci,n,l,».ll. 

Tliis species, the only one as vot found in India, has already boon fully 
descxibed and illustrated in previous memoirs. Its oocurrence here is however of 
ioteieat with legaid to the geographical dfebibntion of the Bpedesi again flliubat* 
lag tta fttot fliat it is not Umitod to a constant horizon, as it oocim in the Bardkar 
group and passes even into the upper-Gondw^nas ; still it prcdominatoR in the Bani- 
ganj group ; wherever it oooon in this group it is as a rule very numerous. 

b Hie present eoalflelds it occurred rather nummjoiilj only in HnnhAl* ud 
Tatapdni, whrro Mr. Oricsbach collected several good specimens ; hen> it fills the coal 
shale of the Kaniganj group as numerously as it does in the lianiganj field i the 
^eeboeaa aie in layen one oftt the other, pnaened aa le«nd atolbof 
and aa ah^^ leaveai 

Ocoarrence. a. Bardkar group. — Sukri river (west of Gurtur), cast-by-north of 
B4ijbar, north-eastern portion of the field : only iiagments of the leaf- 
sheath. 

A. JioN^^ait^ ^Hp.— In liie GavUnviBr, t nuba aonfh-eaat «f TVmdwa, Edian- 

piirj conlfifdd : not very numerous. Also in the inlycr 1} mile north of 
Jaguldagga, in the Auiauga coalfield. Also in the Bamkola and 
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e. nwuitional btdt. — ^Northen face of tlie Latiahar hill, Annnga ooalfleliL 

Only fra<;mentR, but there is no doubt alwut their belonijin? to tliis 
speoies, the commissural lines of the leaiicts, as well as their middle 
Tenia being well Men. 
If \re now remember that this species also occurs in the Karharb&ri hods (Kar- 
harbiri and Mohi>&ni coalfields) and in the Fancbet group (Baniganj coalfield), 
thai we have a distribution of it through almost the whole lower^kmdw&nas ; and 
in one keality we also find it in the Ttanatinnal lieda (like MihadefM). 

Oww: TBIZTOIA, Bojl«, 1884. 

U94W. Btyb : BMmv and Vtk Hitk Bin. H te, r. Ml. 

Tbiztgia 8FECIOSA, Royle. 

FeUtmuit«l : Goiid» jtia lion. Tul. Ill, p. 69 uiJ dtunre*. 

Amongst the coalilclds now under notice it waa only in the Auraaga coalfieM 
that apedmema of Trizygia tpeciota, Royle, were eoUeeted ; they do not however call 
for any further ranarka upon the species, being identical with those known pre- 
viously ; the occurrence was however of interest to complete our knowledge of tho 
geographical and stratigraphical distribution of the species ; for we know it now 
from ahnost all the Daanida vaUej ooalfields, from the Annnigft HM, from the 
South-Rowah and the Sdtpura basins, and to tho soutli it is kiioivn in the Tolchif 
coalfield. As regards geological range, it is known from the Barikar and from the 
Eaniganj groups. 

There is no essential distinction between the Baniganj and Bahikar forms; both 
show the characteristic " three paired " arrangement of the leatlcts, the same distri- 
bution of veins, &c. Amongst the specimens originally collected from the Bani* 
ganj group of the Itanlganj field and from the Buftav gnmp of the Talohir ooal- 

lleld, thore appeared a certain diiTcreneo in iilBS but later diw w eriee h»Te thown 
that this forms no sub6tauti:i1 <1ivtinctiun. 

(komrrmeti Bmrdkar group . Auianga coalfield in the Sukri river, west of 
Mnnqi. {Gdeabadi, 1878). 

Qenni : TERTEBBABIA« Boykk 1884. 
vm-m, ivbi BMm n« MM. Hi* itta., r- xm «is, w. 

mtLMrtBHitil: flll■MHnMm,T•l.IlJ.^71.«««f. 

VnnBBanu niniCA, Koyle. PL IV A, figs. 4, 5, 7-11 ; PL YA, fig. 1 ; PL XIIIA. 

fig. 8. 

Thia apedes was found in the various coalflelde under oeeddentiai^ under like 
eircnmstanoea as elsewhere; also the TaiiouB taem wen the lame •■ preTiouslj 
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OlM6rV9d| without yielding any further chnrnctfrs for proprrly determining the true 
Baton of tbis somewhat mysterious, though rer/ abundant fossil. It occurred ia 
■erenl hoxiaons. beginning vith tlw Tdeliin up to As IjMiwtifMial Iwda (like Mdha- 
deTKs). 

The mode of prcscrration in one locality deserves special notice, v':., from the 
Barikars in the Sukri river west of Gurtur, Auranga coaiiield. Hero the harder 
sabfltaaoe of tlie plant b leplaoed hf a brown-ted nuts (appatendy hydrate of iron) 
while the softer tissue disappeared, whereby the cross-sections of the plant appear 
on the reddish grey rook as star>like markings with 6 — 8 points, while the longitudi- 
nal sections appear as three red longitudinal linea, oonneoted at intervala by oroos Knee 
(see plate IV A, figs, d, 6, 7-11). Othea again du>w very wdl the tootlet-liln nature 
(PI. VA. fig. 1). 

Occurrence : Talchir group : Behia Bargaoa, 18 miles north-cast of Aaukpur, 
8oiitli.Beirali (FL XIIIA* iig. 8). 

KmrkarHH bedt.—Ovbiaafi at 8&^, 6 mOei aortti of Dattongaaj, Daltongfuij 
ooolfleld. 

group. — QhxA vlTsr, 1 mile aoatb-Mmfii-eatt from Jugra,near Ara* 

hura, and in the Bishanpur river, 3^ miles south-east of Btium&tb, botli in 0m 
K&ranpura coalfield. Outlier north of Bulunagar, at north-eastern corner of 
Auranga coalfield. Sukri river west of Murup ; near Jaguldagga ; Sukri river west 
of Gurtur and eaat-by.noTtb of BAjbar (PI. IV A. iga. 4s 8^ 7— U : V A. fig. 1) in 

the Auranga OOalfield. Satsarhi ehmnel e.ist of 13ijka in the Hutdr eoalficld. 

BamgmJ group. — Qarbi river, 3 miles south-east of Tandwa in the Kdranpura 
coalfield. Oanespur river, west of Borgaon, the nme ooalfield. Inlier 1} mile 
north of Jaguldogga, Auranga coalfield. 

Traiuitioual Latiahar hill, Antangm ooalfield. (AUo fxm South^Bewali 
at Daigaon.) 

a-CTATHEACEJE. 
Genua: CYAIHEA. 
CraivBA, oontp. nmHasoBBtx, Ihtalk. 

1880. Feutmantel : Oondv^iu Flon. Vol. ni, p. 75. 

I have in my above work referred several speeimens from the Darikar group of 
the Talchir ooalfield to this apecies, which was dcecribed from the Altai mountains . 
and I have there aniBeiently diaenned its tehtiooa. ' 

At present I refer to the same species a frasrmcnt of a jiinna that I oolleoted 
in the outcrops in the Qarhi river, 3 miles south-cast of Tandwa in the £ftnuipitn 
eoalfleld. The outorope am in tiie Boniganj group. 
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l-.-TJlNIOPTEEIDRE 

Geuus : JLiCllOT^NIOPTEllIS, Sclump. 

This genus is here represented by two species, both of which arc o[ some inter- 
«t» etpeebilly witli xegaid to the geotogioil horiatm in whidi fhey ooinimd. 

UaOIBOT^nioftekis dan.eoides, Boyle, sp. PI. IVA, figs. 2, 8. 

1880. FfKtiBiuitu! : liojidwAiui Flor», VoJ. Ill, p, 88, »nd l!(fiir.-«. 

Then axe a few fragments of a Mcterotamiepteria, which from tbe characters of 
IheSat nmtiaii httfe^ I iUnk, to be leieRed to the abore apeeiM. Hie two llpiiea 

BOW given would rfprescnt the top portion of (ho Imf. 

Its occurrence in three geological horizons is rather interesting. 

BarMmr group: Snkri weat of Onrtor, Avnuaga ooeUIdd (tbe flgoied 
specimens) ; it occurs here in Terjr ligbt-^iey abalea with bluiab and reddish tinta, 
together with the next species and with some other more recent looking forms. 

JbwuUme thalea : in the Naikori river, near Jainagar, South-K^npora coal- 
field. 

Btmi$m^ grouf t Inlier 1^ uilfl aoirth of Jagoldagga, Auwaga coaMcM. 
llAHBOTjnaoffnn nmasu ■'M*. FL lA, fig. 1. 

I hare previously figured several specimens from the Kiimthi (Kampti) area 
(Etolthi-Baniganj group) and from the Rani^-Anj f»roup of the South-Rowah Gond- 
wiaa baaio, I now givo a figure of a good sized specimen, although not complete, it 
meanuea wkAj 10 inohea in length and about 6 in breadth. Bnt we ean easily 
restore tlic {.pt^'inicn at the top to about 1^ inches morr ; -vvliili' fin- lower portion 
would allow uf much more addition if we suppose as proliable that the base of the 
leal wae formed aomewltti ae in MaerotmiUopt. iamaoidet, Roylo, 8p. It recalls veiy 
much certain species of Maerot<eniopterii from the uppcr-Gondwiinas (Rdjmnh&l 
group) ; but the characters of the veins arc dilTcrenl. In tlie Daiiuida and Panclict 
Floia (f. e.t p. 90) I have given the sequence of the various related forms of J/oc- 
rotaniopteH* with regard to the doeeneie of the vtim, and there Maerot.feddeui 

^ipears last but one. Tlic veins an' very well ri'presoiit«l in the present figure. 

It has hitherto been known only from the Kdmthi-Bauiganj group ; the present 
^peoimen oomes fiNMB HbB Baiftar group, so that, like Xaeroi. daugoUtet, it oooors 
throughout the Damuda series. 

In India it does not occur together with upper-GondwAna plants ; but it d<K's 
so in further India, in the coalbeanng series of Tong-King, whence it was identified 
by ILr. IL B. Zeilkr^ and deeoribed in a paper on foaail planto from those eoalbearw 

I |t«iiMii jg la Florv faewil* cIm Cuuohn tin Chiirban <la Tooig-KiaBt pW X. BtMlw, fsg<lliwil im Wam, IMt 
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ing beds, in which uppeiwGoiidvioiandkirar>Ch»ndw<u«peoii«ooBiirtog^ 

Eoiopcan rtiaetic forms. 

Occurrence: Bardkar group: Sukri river, west of Gurtur, Auianga coalfield. 
LoMrdagga (PL lA, fig. 1). 

e.—J>iaTYOTJilinOPTJ^I1>RS, 

Tins is (lie mnst num >ronvly represented family of ferns in the iower-Oond- 
wdnns, contaiaiag all the various speoies of Oltuopterit which is so ver j numer- 
ously repmoDted in tiie Jamgdiia, ud oeouraag alio in tlie lUoliir-l^luurbiri 
bed*. 

Genus: GLOSSOPTERIS, Bgi. 

UiDUgniurt : Hint, dm n<g. {c«ile>, p. tA 
IMDl aiMl«iMlkni»T«LIII,PLtfpi.U4<«f. 



A complete series of the apeoiea of ttk genus is given in my abore work ; 

where I s^roujiod (lie various leaves in several sections, espeeially aoooiding to 
the cliaracters oi thu uet-vouation. I have also pointed to the interesting eir* 
otunstanee that Hn fmotiflntion appears in tkr^e different states, vit^ in longi. 

tudinal rows of sort (India), alon» tliL* reins (Austrilia) nnd alon^^ the margin 
(India), wliieh by analogy with living ferns would rcprcseut as many different 
genera, faelougiug eren to qnite different famifies. As bowerer tbe frnetilloafioik 
trasnotin all cases Teiy certain, nnd as the frnetlfication was not exhibited in 
all tbo various forms, I did not attempt any <>L'nf'rip-*spparation, but left all the 
leaves under the generic name of Glo»HoplerU, indicatmg the mode of fruotitication ; 
wifli the fespeetive speolM. 

Tliere is not much to be arldpil to tho varions spixic^ as previously described, 
and I shall quote tbem chiefly with regard to their distribution, both geographical 
and stmtigraphSoaL 

Qvounmu avovrdoua, 3^. PL TA, fig. ft. 

18Sa FobtnunUl : {. r., p 105, A«, Ml tgum. 

It was in this species that the fruetitieatinn appeared to me to bo marginal 
(Pteris-liko) ; some specimens irum iioniganj at ieat>t seemed to exllibit this. 

Oeemrmoe: BmrHmr group: Bnkxl ziTer, west of Ovrtar, Aaxaaga coal- 
field. 

Irorutone $hales : Naikori rirer near Jainagar, South-KdnuipaiaoQalfldd. 
liatiigatij group: Ganespur ziver, west of Bnigaon, EAonipim «iiHi*H (pL 

YA, iig. 6). 

M 
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Gloswrbbib womouL, F»tm. 

UaOk Mrtnuntel : i1n-i.1»>lns F1»n, Vul. ITT, Pt. ->. p. irw and fi^. 

In ahape it vewultlM the fonner species, but the nets are much wider. It 
lepMenti Okmopt. reHferm amongst the spedea wfth -mSa nata* which irill ba 
mantioned hereafter. It was originally described from tho Ranigailj group of the 
Raniganj coalfield ; later it was disL-overed in tlie Ramkola coalfield and. in the 
South-Ecwah basin ; we now Imve another addition to iU distribution. 

OcemrrmM : Stadgm^ * Gtthi rivar, 8 mika aovCh-eaat of l!lMidira» 
Siranptira coalfield. 

/B— Arait witt marrm 

Thia gvoiqp oontalna amne of the moal frequent apeoiea <tf Oloawpffria aad at 
the aame time two of the apaoiaa wltii froetifloaiioiD. 

Glossopiekis coumukis, Fttm. Fl. II A, figa. 1, 2, la, 2a ; I'L XI, iiga. 6, 6; 

PL znA« flga. 1« Wt 6e. 

laaa MteMki 1 0wa>iH iion, T«L ni, ft 1^ fl. M Milia. 

Tliin is tho moat generally distributed species of Glottopterit ; on some speci- 
mens from tho Ndgplr area a fructification was observed consisting of sori arranged 
in longitudinal rows. Amongst the numerous specimens from the present area no 
f motifleating apeciflMiia wan found, bat aome intereating faela xtpadamfi the diatii* 
bution of the spocies wereMictted; viz. I have idcntifiml it from the Talcliirs, and 
also from the red shales belonging to the Transitional beds. I had already in my 
TOchir»Karh»TMri Flora (p. 18) mentioned one inatenoe of a G^UtnopterU from the 
Talchirs, and later in my Damuda-ranchet Flora I quoted it as Glotaopt. ooammnia ; 
but the specimen was not quite distinct, so that doubts might have been entertain- 
ed about its nature, had anybody chosen to do so. But at present I figure several 
apeoimena (H. XIA, figa. 6» 8; SUA, flga. 1, 5A, 8a) about wUoh there ia nodoabt 
whatever, tiiat they belong to GloMnpt. comntuuh. Thus Olomopteri» begina 
undoubtedly in the Talchii-s and goes up'iuto mucli higher beds. 

OonwTMM : Talchir group : Nortb>west of Bikba in the Chano ha^ia, Karan- 
pom cooUield (FL XIA, flga. 8^ 8; XnA, flga. 1, 9a). 

S^httrbdri bedt : Outcrops at SingIl^ 6 miJea north of BnltongBiq, and also 

aonth of R&jhera, Daltongnnj coalfield. 

Bardkar group: Uhui river, 1 mile south-by .cast of Jugra, near Aribura 
Kahanpnr rinr» 8^ mtka aoath<eaat 4rf Bitamith— both in the Kiranpaift eoalfleld. 

Outlier north of B&lunagar. Snkii river, west of Gurtur (PL II A, flga. 1, % la» 2«}, 

and Sukri river west of Murup — these latter in the Auranga coalfield. 

lron»t<me thalea : Kaikori river, near Jainagar, South«£i&nuip«ua ooalfield. 
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Haniganj group : Oarhi rivrr, 3 miles south-Piist of Tandwn ; also Ganespur 
liTtt west of BurgaoD, Kdranpura coalfield. Inlier 1^ mile north of Jaguldagga, 
AiuMiga cosUUld. 

IVwiiMtoMJ AcA (lilw lUhadem): Lat^ 

GiiOBSOPTEais ooHMtms, Film. vat. stenokeura. 

188UI. 7«MtiBUlcl : G<Midw<iw Flon. Td. Ill, PL 8, p. W. 

Thh apeoiH, ongirallgr Imught from the Builom of the Bsnigsnj ooaMdd, 

wag met with mtbcr nuDNKoatly at one locality, riz. in the — 

£ardkar group : in tlM Ksbanpur hver, miles aoutb-east of Biliuiuitb, Kiraa* 
pilM coalfield. 

GJLOSsopxiiBis i.NDiCA, Sehimp. PI. XTT A, figs. 2, 6b ; PI. XIV A, fig. 7. 

Fi-ii4miint.a : Ooiiawiiii Fluri, Vi,l. Ill, Pt. 2, p- 101. 

In this species, which diffeni from the former by a somewhat diilereat mode of 
neUTBoatioii, a ^milar fraotifioaiku tras olMerfed, vtA agtdn from flie VigpCiT area. 
At present a similar distribution will be noticed aa for Glossopt. commnms. 

Occurrence: Tatchir group: North-weet of Mikba Cbano basin, Kitanpuia 
ooalfidd (PI. XIIA, fi^B. 8, Oft). 

Karharbdri bedt : Outcrops south of Mjhera (Fl. XIYA, fig. 7) also oatCN]W 
aitSiii?ni, miles nortli of Daltori'n'anj, both iti Daltoiit^anj coalfield. 

Jiardkar group : Ghui rircr, 1 mile Bouth-bj>ea8t of J ugra, near ArdllQiai 
aim milea wmtli-flaat of Bihtmith (in the Bfahaapor ilver), both in Kfompnn 
coalfield. Sukri river, west of Gurtur, Auranga coalfield. Outcrops north of 
Saidope, at oonfloence of Dduri and Ghoraum streams, Hutir coalfield. 

IrottHoH* aHalet .■ Naikari river neai Jainagar, in Bouth-EAianpuia coalfield. 

Eaniganj gnutpi Qathi river, 3 miles south-east of Tandwa, Kinnpoia 
coalfield; also Ganespur river, west of Burgaon in the same coalfield. 

TraiuiUonal btcU (like Mahaderas) : L a t iah a r hill, Auranga coalfield. 

To this group belongs one species only, that about wliich so much has been 
written with regard to the correlation of the Indian coalbearing rocks with those ill 
Australia (N. S. Wales) some of which latter are of carboniferous age. 

I shall however refrain bom discussing the matter again. I onlj hope that all 
interested in the subject have by this time formed a correct opinion ; for the fnet i.s 
unquestionable that Olottopteru and even 01. browniana might have begun to live 
in Axutnlia at an eaiKer epoch and might have inrvived into Ugfaer beds in India, 
tiie mate ao aa the Indian and Australian leaves, which according to thenei>veoation 
•j^peair both to be broioniam» seem to differ in fruottficatioa. 
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OliOflBOPTEIUB BBOWNIANA. Fl. I A, iigs. 2, 8a. 

UVy. Pei»tBi»n«<I : I. r. p. in2 (mji. PI. XSV, fi^- '-. XXVII, fiff. !, in frocljf.) 

In quoting thU species from the Indira Gondwina system the ideDtillcatkMi 
oan refer to tterile ftoods only, their nei-'miation being Hke that of the AnatieUan 
specimens of 01. broumiana. But as regards fructification the Indian Glouopt. 
browttiaua would appear to differ from the Australian form ; for (see the quoted 
flgiues) some Indian specimens, which irith regsrd to net-venatioa bsre to he con- 
aidend as GlMiepteri$ irowniana, show a fructification like 01. eomaumk and 
Olosaopt indico ; whilo according tu Caniitlien the AnatialiaiL fom wooU appear 
to show a fructitication along the veins. 

We would thus have not only a diffafenoa between Cftomopt. tromiatut Bgt Tar. 
nuHea (tlic present 01. Mie»t Schimp.) and Olosaopt. brotcniana Bgt. var. auttra- 
ttuica (the typical drotottiaaa), bat also a difTerenoe between certain Indian 
leaves (which with regard to the net-venation represent the real browHiatut) and 
Auibalian leaves of &h$topf. brotenkma, if the fructifying specimens are taken into 
consideration. Efon the pMaent ground aome sterile fronds from one locality are 
now noted. 

Oumrrenee t BorHuw groupt Snkri river west of Gurtnr, Amaoga ooalUdd. 

Glosaopteria brotcniana, var. auslrala^icn, is also amongst the apeeies described 
by Mr. Zeiller (i.e.) from the coalbearing series of Tong-King, where it occurs togetlier 
with upper-Gondwdna plants and European rbtetic species ; while in Europe it is 
unknown in these beds, all the learsa were previonslj qooted finnn idiatio (as 
well as liassic) beds as Glos»opteris, belonging to i9«f«R<{pf«rjt, a genoa with a rimple 
frond quite different from the former. 

S^—Sfoad-NeUed Ftrm, 

OuMaovmia DjJonacAt JFWm. PL lA, fig. 8 ; IVA* fig. 1 (right figure) ; 

YA. fig> 6. 

IfWO. Fcintnmili'I : I. r,. y. 1<15 in.1 fiiftiTi-ii. 

Of this nice species, which is so generally distributed through the various 
hociaons of tlie Damudns, heghining in the Earharbfiri beds and passing into the 
MAhadevas, I give at present three figures, one of which (PI. IVA, fig. 1, right 
figure) completely coincides with the figure given in my Damuda-Panchct Flora ij. c) 
PI. XXX, figs. 1, 3, of a specimen from the Ironstone of Kulti, Ranigauj coal held, 
though the present specimen is ham the Bardkargronp. But it proved also here 

a most wi<lely di'stributetl speeiea. 

Occurreitce : Bardkar group : Sukri river, \t-est of tiurtur, and cost slightly 
north of Bdjbar, Anranga coalfield (PL lA, figs. 3, 8a. and PL IVA, fig. 1, right 
figure). Also north of 8aid«qpa at the jonctioa of the Daari and Ohonumstreana, 
Hutdr coalfield. 
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Ironstone ttelwf N«ikoci xhrar, aear Jaiiuigar, 8. KftNUBpon oodfieU (PI. 

VA, fig. 0). 

Baniganj group : Ganespur river, vest of Burgaon, Kiuraoponi coalfield. 
ZVimia<^{ fadt (Uke HilndevaB) : lAtiahM hill, Am 

GiAMonnni bbhifira. Aim. FL IVA, llg. 1 (left flgtue). 

18S0. Ffiitnuotcl : /. p. 103 an J fi^^. 

Hitherto this species was known from the Ranii^anj g^'^up onlv, and it almost 
appeared oliaracteristic of the group, but I now quote it from several horizons. 
It pi«aeiil> in all the Mine ebancten aa tiie original Bamganj apeeifla; in one 
instauee it ocoumd together with ia m uiiea m the tame apeoiaieD o( ahale from 
the Barakar group. 

Occurrence: Boirdkair grm^ : Sulori river, east-by-north of Bdjbar, Auianga 
ooalfleld (the flgoted spedinen). 

Ironstone fihaleit : Naikori river, near Jainagar, South-Kdranpvira coalfield, 
Eanigat\j group : Ganespur river, we«t of Burgaon, K^Lraapura coalfield. 

GLOSBonna obiranoiFA, AA». 

ISflO. F.'i.tm»n«.'l : /. c, p. IM, PI. XXVIIIA. fijr«. I, 5, n, R, 9. 

This is a species witii the largest net-venation. It occurred pretty frequently in 
the Raaiganj group, Ranlganj fteU, and aevenl figaiea veie given in mj ahove voiic. 
In the ]Mn8ent area it occurred in two horizons, and at one locality the leaves tTOfe 
not uncommon, resembling in form that figured I. c, PI. XXVIIIA, Fig. 1. 

Occurrence : Iron^OHe tAafM ; Naikori river, near Jaioagar, South-K&ranpura 
ooalfleld. 

Raniganj fjroup : Gnrhi river 3 miles south-east of Tandwa, Kdranpura coal- 
field (from here the leaves, above referred to). Also, iolyer 1^ mile north of Jagul- 
dagga, Auranga coalfield* 

t. — Incerla. 

GliOSSOPTBBia DECIPIEN8, Rtm. 

tm. fiMaMM:TlklilMEMwl>Mnm.OoiidiiA»l1ra,TiiL 

fiir». as. 

One specimen, resembling those originally described from the Karharbdri coal- 
A bV I, oconRed at one kMalitj, aimUarly plaoed, eii. .• 

SSark^idri ttd$ : ontenpe south of BAjhen, Daltooganj coalfield. 

We hare thns, irith the above additfona, the f oUowiog laota abont the dietrihn* 
tion of the genus Glouopteria : 

(a) GloKsopterU was found to be as abundant here as elsewhere. 
{b) The existence of QlouopterU (apparently two species) intbelUehir group 
it proved bejond any doubt} but it ie eotNe^ while €hnfamopteru 
pvedomtnatei. 
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(«) In the KarharMri beds it becomes mora frequent, while 0amfam^t0ri» 

also is largely represented. 
{d) GtoMopterit attains its chief development in the Damuda division, in all 

time gnmpe eqnaity ; while €fangamepitria is qnita • attiuignr. 
(e] OloasoplerU ho\rever jjasses into beds of appsiently mneh higher position 

(Tnuositionsl beds). 

d.'^DIOTTO^TBSIDKS. 

This order, which in Europe comprises forms mostly with compoand Jenres nnd 
n compound nct-Vftmtinn, is n-pn'sented in Indi.-i hy leaves with a simj)lt' tict- 
Tenation, and apparently with simple froud» also. We hare (besides some uncertain 
phmts) two geoem, sis. Bdmiufiterk (hitherto only known from the Boaiganj 
coalfield) and Otmgamiplerit, Ungely represented in the Tslchir group and Eatfaar^ 
bdri beds. 

At present speeisB of this latter genua only will be described. 

Genus : GANGAMOPTERIS, McCoy. 

isrs. JlcCoy : ProdrcrtK. of tK# P»t»oiit</l. iif Victoriii Dc-iido I. p, 11. 

This genus was first described from the JBacchus-Marsh sandstones of 
Vktoria, and three speciBi were distinguished by Prof. HbCoy. 8000 after- 
wards I identified the same genus from the Talebir group and Karharbiri beds 
in India; and I consider it oharaoteristio of these two groups of the Talohir divi- 
sion. 

Hitherto this genus is known from India and Australia only. 

In the present memoir I have figured a tjood number of instruetive specimens 
from both groups, which well illustrate the great variety of forms belonging to this 
genus. 

Ganoakoftebu otqloptbroidbs, Fttm. PI. VIA, figs. 1,2; PL VIII A, 
fig. 6; IXA. fig. 8; XHA, fig. 17 ; ZIIIA, fig. 1 ; ZIVA, figs. 1—4. 

!•». F«MmiM : OmMh Hon, TaL in. ft. 1. f. 1& Ac: 

Ibis is the original Talohir form, subsequently recognised among the Karharw 
bari fossils, and of which I distiiigiii*bt d several varieties. In nono of the very 
numerous specimens has any indication of fructification been as yet observed, bo 
that it is not qvite easy to Ibnn a eomet idea of the trae systematieal position. 
Nor can we form an idea of the mode of growing or livin;j:, as nothing has been found 
that might represent the rhisome or base of attachment of the leaves. I would feel 
inclined to think that the leares of this sjKicics, as well as of its Tarieties were attach- 
ed to a flrw|«ii«g or climbing rhisome. 

Oeeurrence : Talchir group : North-west of Rikba, Chano basin. T\drnnpura 
ooalfldd (PI. VIA. figs. 1, 2 ; VIIIA, fig. 6; IXA, fig. 2) ; lAUahar hill, Auranga 
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ooBlfleM (SUA, fig. 17; ZIIIA, fig. 1) ; itream aouth of villaf* Nowadib, Hutiir 

coalfield. 

Karharbdri bed» : Outcrops south of iiajhera, DoltoDganj coalfield (Fl. XIV A, 
flgi. 1—4) ; Mniih of Tillage NowadOi, Hatfr ooalfldd. 

farirfirs of Gnfif/umop/frin cyctopii'roidfs. 
These are mucb more numerous tiiaa the type form itself ; they have a more 
elongated kaf, wilb a variomly fonned baae^ digbily anrided, eoidifiami, attenuate^ 
the top acumitiritc, tind so on. But tl\ry all liavn to Ix? classfd as GnngamopterUt 
tfaere being no solid midrib from which the secondary veins pass out; it ia replaced 
hf a omnlMr frf a fa oager Teina but alwB|i fonniiig anaatanoaM aad WHinA b]r 
repeated dichotomy into tiba aeoondaij vdna whiah tlian tarn, tlie lateial neUvork 
of the leaf. 

Many leaves now figured exhibited a rather interesting character, i.e., the 
margin apipeand frequently doubled iii>, vbeiaby fha Tanation of tho folded por- 
tions, ororlyini; eacli oduT, proiliioo a ppculinr reticulation. In DUmy oasesit ao 
happened that the upper overlying portion of the leaf got removed and that thus only 
tlw inqmnkmoC tiieTenation remained, causing anappeaianoeasof orooa-retioolated 
TenstioB. 

This peculiarity is cspocinlly well .shown in two specimens (PI. X A, fi^:s 2, 4) ; 
the marginal portions of the leaf are ^uite regularly turned over, so far Uiat they 
meet in the middle line of tbe leaf, in oooaeqnenoe of wUeb it appean aa if there 
were a midrib and a lateral reticulated venati'jti. Ihit if we consider at first the 
tpecimen, fibred XA, fig. 2, we can in the lower part clearly see the ladiary 
aaoo^ing veins, then we eaa very irett make out tEia ofwtanad maigin of tba leaf 
by which the venation of the underlying and oiadying portiooa cnm eaeh other 
ptoduoin^ the alwve mentioned reticulation. 

The other specimens figured on tbe same plate show also tbe peculiarity of tbe 
folded margin, and in aoob a manner aa to ex|)lain, by gradation, the my in which 
atlastthatwoapecimons (fi^rs. 2, I) eame to lie as they arc figured. 

It ia Teiy easy to imitate this state of tho leaves by drawing on tiansparcnt 
paper on oblong leaf with a Tenation ndiattDg from tba baie lomitda the ourgm ; 
and then taming the margins over until they meet ia iiw middb Kne^ lesnltiag in 
fonna like those on FL XA. figs. 3. 4. 

QAJKajMxn. OTOiOFTExaiDB, ft suBAURiciTLATA. PI. V A, fig. 10 : VIA, figs. 8, 4; 
YfT A, fi^'s. 1—3. 6 : YIII A. figs. 2. 3 ; IXA. fig*. 1, 3, 4^ i» e; ZA, figa. 1—7 
XIIIA, figs. 3, 7 ; XIV A. fig. 6. 

Un, IteMmalel iLe^f. 13, and fi^ 

Thia is one of the meet nnmeioas 'varirties ; it leeemblee moat of all tiie original 
fofm; the leaf is however elongate, .sliglitly cut out at the base, and the basal 
aoglea slightly auricled. The specimens with doubled upmaj^gin belong to thia 
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ipeoia. Two very typical specimens, though of amall die, are figured on fl. VII A« 
fig. 2, and PI. X A, fig. 3. I think both conTey well the idea of their hning heeii 
attached by the leaf-base to a rbizoma, as already mentioned. 

Another specimen, tigured PI. IX, fig. 1, 1 think also belongs to this variety ; 
it t» mailced by a very atraog Teoatkn and by rery dbtbct meahee. 

Occurrence: TnJchir group : North-west of Rikba, Cliano basin, Edranpura 
coalfield (PI. VA, lis. 1<>; VIA, tigs. 3,4; VIIA« figs. 1— 8« 6; VUIA, fig, 2; 
IX A, figs. 1, 3, 4, 6, c; XA, figs. 1, 2, 4r— 7). Itftiahn hiD, Amanga coalfield 
(PI. XA. fig. 8; XinA, fige. 8,7). Stream sooth of village liomdih. HvMr 
eoalfifild. 

Karkarbiri heda: Outcrops south of Kdjhera,I>altonganj coaliidd (PI. XIVA, 
fig. 6). 

OAMGA]tOPI£KI8 CICLOFI£B. Var. ATTENUATA. Fl. VIII A, fig. 1; IX A, fig. 4 a ; 

XniA, figs. 4, 6; XIVA, fig. 8. 

im. Ptfatnotd 1 /. r, ^ 14, Iff* 
The leant of this epeeSee are considerably narrowed at the base. 
Occurrence : Talehir group : North-west of Itikba, Chano basin, Kdranpura coal- 
field (VIII A, fig. 1 ; IX A, fig. 4a) ; Ldtiahar hUl, Auraoga coalfield (XIII A, figs. 

Karharbdri beds : Outcrops at Singra, Daltonganj coalfield. Also outcrops 
south of Rdjhera, Daltonganj coalfield (PI. XIVA, fig. 6). South of village 
Kowadih, Hut&r ooaUflld. 

Gavoam. oroAPfln. var. acuminata. PI. VII A, flg, 4 (P), 6 ; TIIIA, fig. 6 ; 

XI A, figs. 1, 7. 

While most of the leaves hitherto observed bad an obtuse apex, there were 
amongst the foasOa now under oonsideration several leaves of Gang, cyclopteroidea 
Triih a diatinctly prolonged and pointed apical portion, lo that I thought it neoe asa iy 
to draw attention to thom by distinguishing them as a varielj. Otherwise thqr 
appear close to var. eubaurkulata, 

{hmrmue: TcOOirfrmgf: NorUt-westof SOchfi, Clniio Iwin, Unmpuia 
eoalfldd (the above flgnica) and Litialiar hiU, AwaDga eoalfield. 

OAMeAMwmiB OTCKon. var. oouupoua. PL XI A, figs, i, 3 ; XI I A, figs. 16, 

18iXIIIA,fig.S. 

Several small leaflets arc distuiguished by their ooidifonn shape, wifli atraight 
distinctly radialiug but anastomosing veins. They appear very much as if they 
belonged to a pinnate leaf ; I refer especially to fig. 2, Pi. XIII A. It may however 
bOb that they ar« only smaU undeveloped speeimena of Omigam. egehplerMet, 
and then their atfaiohmeat would be aimilar, i^^ to a eieeping rhiwme. 
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Occurrence: Talchir grovp: Noith^vest of Bikba, Gbano Inaiii, EAnnpni^ 
coalfield (PI. XI A. figs. 1, 3). 

LfttialtM HiD, Auianga codlleld (PI. XIIA, figs. 16» 18 ; XmA, flg. ^. 

Ganoamopieris comp. obliqtta, McCoy. PI. XI A, figs. 2, 0. 

187S. McCoy : Pr^Klrome FaloiMitoL Victoria, Uecwle II, p. 13. 1>I. X 1 1, fig*. 2-4. 

I liftTe previously poiatod out tint the Indian Oangamopt. cyclopteroida from 
iti fj"—* and fram the great munlMr and the variety of its leaves most resemLIos Uie 
Victorian Oangamopt. obliqua. But them is in the present oollection one specimen, 
which from the shape of the leaf and the distribution ot the veins has most proh- 
ably to be nCsmd to thit ipeefeft. 

' Oemrrtitee : Talchir group: Noftli»WMt of Bfldw, Ohano 1mhiui» Ktianpoi* 
CTt l<i*M (the figoxed ipeoimaii). 

IfMu VMIV! Ftadr. FtL TMitorio, Dee. n. y. U. n Za «» 1 : nn. flff. S. 

1879. Tidrhir-KarharMri Flora : Oondw4n» Flora, Vol. Ill, Pt. 1, p. IC, PI. IX, fie. 5. 

This species has already been described and illustrated ; it was known from the 
Talchir shales of the Karaan field and from the Tfarbarbiri hedt, Earitaxb&ri ooal- 
field. I have now identified it again, and one qNioimm xeMOitalai my uneh the 

figure given by McCoy {I. <?.). 

Oeeurrence : Talchir group : North-west of Eikba, Chano basin, Kiranpura 
coalfield. 

Qamoaxoptkbib comp. BraiiLDiCA, Pttm. Fl. YIIIA, fig. 7. 

1879. Fi>»t:naittel : Qoadwiiis Fion. VoL III, Pt. 1, p. 15, PI. XVIII. figi. 1, 8. 

There aru several specimens from the Talchir shales which from the shape of 
the leaf and the disposition of the veins hare most pcobably to ho referred to this 

^])ecios r.f tlio Karliarbdri bods. There is nothing strange in this, as Talchir shales 
and Earhaibdri beds belong to the same division, many of their spteiea being 
idttticaL 

Otoitmmoe: TlMnrgroi^i Novili-iveii at Bitkha» Chano baain, Ktonpon 
OAWAMOffnan iImob. JWm. Fl. TA, flg. 9; ZIA, flg 9. 

tani lMmitalil.»,p.M,Hdfl|. 

I originally eompaied H&t apeeiea with UeOoy'a Ooiitam^lerU tfotMtita,^ 
b vt the leaves appealed soueirhat laiger, more i^pdar, and the veins mora stnightly 
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radiating. It was first deaorilxMl from the Karharbaii )>< Is, KariuzMxi ooal* 
field ; at present I have identified it from the Talcliir shaks also. 

Occurrence : Talchir-ahales : North-west of liikba, Cliano basin, Karanpura 
eoaWald (the flgnnd ■peeimeat). 

Several otlior leaflft';, mImi Ii aceordinf^ to tlioir rndirifin? ncf-venation without 
midrib have to bu considered aa belonging to the genus Gangamopterit, occurred at 
several other places, bat it is not well praotioaUe to describe them as separate 
spocicH, a.s the material is lathflr louty. I liBTe flgund mum oC thflm; fhej an 
from the following localities) : 

Jiardkar group : Sukri river, west of Gurtur, Auraujja c-oalfield (PI. II A, 
iigs. 8, 9a). 

Iwutone thalet : Nalkon lirar, near Jainagar, South-Einmpiim ooalfleld 
tH.VA.fig.7). 

SSrantifUmal M$ (SSjOuuianm), Latiahar bill (narthern fewe), Amanga Ga«I< 
Jield. 

There is another specimen figured on Pi. VA, fig. i, which however is apparently 
only a fragment ; but there is a distinct net-venation, consisting of oblong polygonal 
mesbes. At first it might afipear to be only a fragment of a Olo$aopterU leaf ; bat 
a closer examination slunv;. that the irencral direction of tlie net-venation is radia- 
ting, ciz.t diverging from below to the top and the meshes becoming smaller in that 
dfa«otioii. Theee oiremnataiices place the apedmen amosgat the lesvea belong- 
ing to the genus GangathopterU ; at the same time it has a great resembkmce to 
Anthrophyum, so tliat I would propose to place it with GamgamopterU atilhro. 
pbyoidea, a species that I described originally from the Baniganj group of the 
Baoigaoj ooaUMd. The pteeent spedmeB lepeaenta hovevar a aooiewhat larger 
fotm. 

Occurrence : Baniganj group : Ganespur river wost of Burgaon, K&nnpura 
(the figured specimen). 

There ia one mm foadl, whidi has been preTiondy deeoiibed, bat wbiob n of 

ratlior uncertain systematical po-^ifion. The specimen is figured in fig. 3, PI. VA, 
and it is identical with those iigured in my Damuda-Pancbet Flora,' PI. XXIIIA, 
figs. 4-6, 14, whiob I named DkttfopieHdkm, and trhkih oame from the BariUcar 
and BaalgBBj groups. At present I quote this fossil from one locality. 

Ocenrrettce : Jianiga$^ group : Garhi river, 8 miles aoath-eaat of Tandwa, 
Kiranpuru coalfield. 

B.— GXMNOSP£R&L£. 

'in-jOVOABBaOBJl. 

Trom the present ground WO have not many remains at Ci/«adtamB, still there 
are some of no small interest. 

> Odndirtfok Fkm, ToL UI, Pt. 3. 
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R<>oentlytho Cycaf^^-ctmp have hocn newly 8ub(liTi<lei1, and sovoml fnrm<; that 
were foraerlj considered as Cycadeaeets Lave been eliminated nnd placed partly 
with the tem, partly with the Chm^urm; this applies especially to the family Niigge- 
ratUem, u I dull notioe agiiii wlun diaemdag Ndggermtkkgutt {^Mlplotamitmt)- 

a. — Living Cycndeaceoc. 
"With n;gard to the living forms, the Cycadeacea are subdivided as follows :— 
1. Cfcadea including tbo genus Cj/cai, Lin. 

t. Eneepiaiarteee indvuling iU gmmt Ac^kdmritt, IjAm^ Mmnaamm,VUqi SkmL, 

Lindl ; Bownu, Hook. 
S. SisMgeriea with geous Stangeria. 

4> Emim indadiag t SamU t MimtgMtt lfiq4 CmrtAMiiM, Bgk 

The fossil forms of Cycadeacece are much morn vririous than the livini? ones. 
There are many known from India, and at present 1 hare to describe a new form. 
It will Iw raefal to give at fiiet a^mr of the -raiioas geoen aecofding to tlie xeoeat 
flliwtififfltti'U', together irith an indication to whidi of them ooenr in bdia, and 
where. 

1. — Cycadftr. 

Qeaus: Cycaditei^ ligt Several species in the uppcr-Goudwiaaa in India. 
In Buoiie it bqginft in the oarbooiferaui foimation. 

GenoB : StoqluaaHfm, Lehm. Tortieiy in BaiDpe. 

3. — Zaminr. 

Genus : Fodotamilet, Fr. Brauu. Upper-Gondwinas (Sripennatar and Jabal- 
pur ^ups) in India. Begina in Enrope in the ihtetio fonnatioD. 

Genus: Zamiteg, Bgt. One species iu the Eajmahiil group of India. Oilier* 
wise in Europe in various formations, be^iunini: wiUi lower trias (Buntcr). 

Genus : Ologsosamilet, Suhimper. One species in the Earharbari beds (Talchir 
diviflkm), lower^ndwinae in Indie. In Europe a few speoieB in the eretaoeoas 
formation. 

Genus : Otozamiies, Fr. Braun. Several species from all groups of the uppers 
Goodw&nas in India. In Europe they are distributed through the jurassio forma- 
tion. 

G enus : Ftilophylhm, lAoxt. Hitherto known from India only — ixQsa. all gioape 

of the upper-Gondw&naa. 

r % 
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Genus : Ctenophyllnm, Scliimp. Jurassic formation in Euiopo. 

Qeuos : Diooniten, Bomem. In ISurope from rhtctic up to cretaceous. 

Genoa : Plerophyllum, Bgt. Several species from tiie upper-Gondw&nas (Raj- 
m&Ml, Sripcrmatur and Jabalpur groups) and one species from the lower-Gondwinat 
(Eaniganj jroiip) in India. I Imvc placed liere all (hose forms with e(]ual leaflets, 
while I placed tiie others with the next genus ; but Scbimpcr thought that even 
Mmw of iSkm ufK&ea of Plerof^it/Umm woalA alloir of bring plaeed in a aepamte 
ganns, of which, however, I do not see any necessityi 

In Europe tlie genoB begiiu in the carboni fe iw fonnntion and goes up into 
Wealden. 

Genus : AmmotamUet, Sohimp. Tliis includes Fteropkflhm-Vika leaves with 

unequal segments. In Eumpe it is rhrrtii', jnras'^ic ajul crttaceous. Of Indian species 
I have placed with it MiTerai forms from the Uajmahal and 8ripermatur groups of the 
ttppeNGevkdwinBi. 

It has however still to be subdivided, as I shall shoir foitbec on, iriifln describ- 
ing the new form of Pterophylloid phint. 

Genus : Ftilozamite; Nath. In Europe in riuBtie stnia of Sweden. 
Genus : JVilmria, Bgt In rluetio and juraasio sfaeata ot Bxuoft. 

Genus: Spfiptio:ami/es, 'B';^. Jurassic strata of Europe, 
Genua : Macropterj/gium, Schimp. Keuper of Euirope. 
Besidea these, there are rwnains of infloreeoenoes, fruit cones, frait lesTes, seeds 
and stems, which all bear separate names. 

Wo lutve now to describe our new fossil. It belongs to the— 



Tliis fossil is not only interestin? from the fact of being a now form, but 
especially through the circumatanco that it comes from beds belonging to the lower- 
Gondwdnas, while it belongs toasection largely represented in the upper-Qondw4nas. 
It belongs to the JPItropifllim-Vka plants, but to that section whieh BeMmperin his 
Trait, tl. Pal^ont. vdgdt. plaeed witb Annmozamites. More recently however the 
same author has still further defined the genus Atiomozamiiet, from which it follows 
that only a few of our Indian PterophjfUtm-Via iglanltB ai» to be olassed with Jmo' 
mozamiles, while the others are to be placed In ft SOV SObgenmS: Jfa^lKplsriyiMl, 
Sohimp. The matter stands thus : 

Genus : Juomozamitet, Schimp. Small leavea, sometimee e&tize, mostly bow- 
erer divided into waeqiisl oblong segments. Ydns pass oat at aag^; thay 
aw simple and parallel. 

In this genus would have to be placed of our Indian spodes the following : 
Jaemotumifea Jiuut, Fstm., from the BajmahAl group, Bajmahil UUb^ and firon tbe 
YemAvenun shales (Sripermatiir group), South-Kistna district. 

AnmiozamUe» juvgens. Fstm., Yem^Teiam shaleS, and .<ilMW0MNn* MlNfi^tfmiW^ 
Schimp., from the &amc group. 
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SubEronus: Platvptcryginm, Sdiiiiip, J.p.-itos lar<^, somptimes Tory large; 
rather thin; divided iuto unequal rounded or obtuse segments. Veins pftrftllel, 
simple and fodced. 

In this section arc to 1)o iilacrd ibjKi ially the Indian Anomozamilet {—'PUitg' 
pterygium) prmeeps, Oldh. and J^lurr. sp. from the Bajmohil group^BAjmab^liiUi; 
•nd AnomoMmUei {^riatypterygium) morrmamtm, Oldh. sp. 

The iiev foMfl liM I think to be jboed wiih fUa rabgeaia^ 

Genus : AN0M0ZAMITE8, Schim^. 

Subgenus: Flatyptebtoxiii^ Artimp. 

Diagnosis as above. The serpral specimens are figured on PI. IIA (figs. 
4-8) and PI. Ill A, fig. 2 (right figure). There seems no doubt that these leaves can 
lieat be plaoed with this saliganti. Theyappeartobeof good die; the leaf itnlf is 
rather thin, and divided into uaeqittlseginsnti, in whioh the Teioi an BBvm^ 
forked. 

All the f^edmsitt bdoDg to <nie spedes: 

FXiATntmoiDii BAUU, Iktm. PL IIA, fige. 44; PL HIA, fig. 2. 

18S1. AiKimoiaaiiUs balQ, Fciitnuuttcl : B. Q. S. I.. Tol. XIT, Ft. 3. p. 356. 

Fronde medioeri magnitudimetelongato-obovatat inpinnaa inrqttalet dimta; pimu 
ex rkaeUde $iriaUiht prope tub angtUo recto eggredieiUibus, apice irmcate obo»ati», 
bmim MTMM eommtit. Nertri$ 4-8, e bati eratriiueiilkaia^^ieibtiempliarimedMotO' 
mi», dehinc teneribtu, adkuo temel an bkfmreatii. 

Wc have here a form, the leaf of which was middle-sized, in shape oblongly- 
ovate, as can be judged from the shape of the lower portion (PL IIA, fig. 7) and of 
the upper pcrtioDB (PL IIA, figs. 5, 8). It is divided into leaflets of unequal iIm^ aa 

is best illustratwl by figs. 5 and 8, PI. TI A ; they leave the wrinkled rhochis almost 
at right angles ; their apex is truncatcly ovate, and at the base they are connected, 
alflioiigli dMe to it they are slightly contiaeted. Aoooidingto the breadth of the 
leaflets, the reins number 4 — 8 ; they are thicker at the base, wliere they mostly 
bifurcate immcdiat.oly, and again once or twice in their course through the leaflet. 
At the apex the leaf ends with a pair of small leaflets, as is shoim by the Hgs. 4, 5 
and 8, n. n A, and fig. S (tight fignie), PL in A. 

Oeenrrence. — These specimeds aie especially interesting on accoimt of thdlr 
OOOUrrcnco in the Bardkar group ; in the Sukri river, west of Gurtur, Auranga 
eoalfield, from the same locality as the fine specimen of Macrotamiopleris 
ftddeni. 

One species of P/eropht/lhim (Pt. hvrdwanente) has already been described 
from the Eaniganj group, and here we have a Fiaigptaygium from the Barakar 
group. 
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2. TTOoOEBATllIOPsiDr. i; (1879). 

18*0. Gundwiuk Flora. Vul III, i't. I, p, 2u. ic, aUs p. 6S of SnppJ. 
IBSL l}HMid«.BMatiit nun, A, Ft ^ ^ in, Afc 

I have liitlicrto in my writings quoted tiiis section of fossils as the last famlljr 
of the CfCttdeacece. I created it to iuclude certaia leaves that veie formerly 
nlninfl with NOggeralhia, but vhieh I rabaeqnentlj for good reasons plaoed in a 
new genus, Hdggerathiopait, bringing into close relation with it the gnus SJkipto- 
zamitcn dosrrilied first from tlio I'lissian junissic by Si.-liin.'>lliauson. Pclirnalliauson 
Limsclf considered Ehiptozamilea to represent leaves of true cycadeaoeous nature 
and to he Inilflti of a pinnate leal oloaeljr aUisd to the meaonio FedtgamUtt. 

In the wapi^kmMmk to mj lUdiir and Kafharh<ri Elon,' page 66^ I imie as 
foUowB 

"If we now compare the diagnosis and the figures of Shifitotmnute$ with 
those of the Indian and Australian Ifi^feralkiopsU, we find that thej are in Terjr 

close relation and if not to tho s-nmo gontis, certainly Ix-lonj^ to the same familv " 
"The only difference apjiears in the number of the veins, but the ciicamstinn- 
thftt Frot Gfippert distiagaiahed two speoiee, a N. tBqumUttsod a If. ditloM, clearly 
shows th.nt also amon^t these Siberian forms there seems to ha aome variation a!* 
regards tho closeness of the veins; and as Prof. Schmalhauaen ama]:;aniatos lioth 
theae species of Nuggerathia into one species of bis new genua Rhiptozamilea, the 
aomewhat greater distance of the Tebs in N8gf9raikiop9t» ttight erentitallj form 
ooly a specific diiTerence." 

And again in my Damuda-Panchet Flora,' page 118, 1 pointed to their close 
relation and with regard to their bring classed with the Zume»t whioh then seeflaad 
jaatiflcd. I wrote : 

" Should it, however, happen that the discovery of better and more complete 
specimens wonld make another arrangement necessary, it will he easy to transfer the 
whoto fitntily into another dass to whieh it maj qipear to belong move praperly." 

The nnme Xiiggrralhiopsift w.ns projw)>ied by myself in 1878 when the manuscript 
for my Talchir-Karharburi Flora was ready ; but this was not published until early 
m- 1879. In the same year (1879) Prof. Sdimalhainen proposed liis name JMyla- 
urndfeit in his "Boitriige zur ,Tur.i(lora Eusslands," which was pnUishBd in NoTcmber 
1879, a short note having already appeared early in 1879. 

I now see that Mr. Schmalhausen' declares his Mhiptotamitet and my NOggera- 
iMeptk to ha identieal; KTiew I had already expressed, as stated above. 

But while Pntf. Schmalhausen was in 1879 entirely convinced of the eycadea- 
ceoos nature of his leaves, calling them at once RhiptosamUes, be is now more inclined 
to "q^i^^** hn genus BMptotamitet bdonging rather to the Oordaiteu (between 

> i_i.-.n:h< il, ■< Khr», Vrl. Ill, Pi. 1, 80^.1. ISSl. 

• I'l L', ISSl. 

* riU:iuupiuin;ntolugiKlw Bcitni|;ei M^ng. buiiog, torn. XI, 18S3. 
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Cycadeacete and Ctoniferto) than to the Cycadeaoetv, so that, both tho gcuoi* bBing 
identical, onr N6ggerathiop»%» would hare to be classed in tbc same way. 

But Prof. Schmalhauseu's reasons arc not very ooncioMTe i he simply stain tliBt 
iheve an no oerUnn ehaaaflten uoMding to which tbeae apatlmlate leares, trnveined 
by mimorous clo'!<:'ly set reins, which are equally thick and repeatodly forked, would 
have to be considered as leaflets of a pinnate leaf ; that on the contrary there are 
tnmsTBiae connections between (he longitudinal veins and that they reaemUe some 
leaves of Cordaite*. But even for this eventuality I was trail pcepared, as is evident 
from the passage quoted from my Damuda-Panchet Flora, page US (see above). 
Whether or not Frof. Schmolhaasen is correct in placing these leaves with the 
Cttdailem, at wbe/Hbet fbef thmild nUur be included in • aepacato familj, eannot 
be decided cnnrlusivd y from Ihc existing; materials. 

But another (j^uestion remains: which of the two names, Mhiptozamitet or 
HSf^gratkiopti*, dioold be letained in cbm aoeh n teanafer from tbe (^fcadeaeete to 
the COrdaiteii- should be dEeoted? I think NdggeratlUoptit is perhaps the better 
and more suitable name. As regards the priority of tbe names, it is really difncult 
to assign it to one or the other. Both names appear to have been given simuitaue- 
oosly, but independently ; and while Mr. BdmaHnnBenla short note on the adbjeot 
appeared in January 1879, my work on the Talcbir-Ejirharburi Flom, where the family 
Jioggerathioptidea is dkctmed and itluttraied was in press, and appeared several 
mottik* t^fbra Sekmalktmtm'* wark with pktei; ao that the priority oC one or the 
other is indefinite. 

Otherwise, on its merits, NoggerathioptU appears to bo the belter name. Both 
the Indian and the Uussian leaves (from the Altai) were formerly called Noggerathia. 
Recogniahig that &imf do not belong to HdggmrtUkU, I called the Indian leaves 

A' (";//<7^r(/f ft (r>p*i(^ iridch thus reminds one of the nnn'ious name, while at theaune 
time it is quite a general name, not having reference to any family. 

Tkof . Sohmalhanaen howefar, being then comriiiMd of the dfeodfiMMNM nafaiie 
of his leaveab oalled them Mh^ptozamite*, a name, whioh is in no connection wiUi 
the previous name, but which is a very closely defined name, indicating at once not 
only the class (Cycadeoccn;) hut also the family (Zamiem) in which tbe genus was 
intendfld tobe phuxd. It now, aa Frof. Schmalhansen thhika» theae leaves ahonld 
be eliminated from the Cj/eadeaee^ nnd should be mther placed wltli the Cordaitetv 
then it would at onoe follow, that Ehiptozamitet would rather be a misplaced name 
in that familj, whidi probably is more doaely allied with the Ooniferte; while the 
name JfSfffferathioptia not only does not refer to a special family, but would more- 
over remind us of the fact that the old genus Noggeralhia was originally also classed 
in the same family (2s'6ggerathiee) with CordaUei, while later it was shown that 
JiSggeratkia contained very vaiione plants. Thus we shall retain oar name 
JlfBggerathiopsin. 

As the reasons for placing NoggeralhiopsU with the Cordaitea are not at all 
anCBidmtlycetabUdied, IstiUeoD«iteittotdima«QNtf^ o/ptaaia, whieh 
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eventually nu^ r e pr e$e«t in Asia and Australia the Cordaifete of Europe and 
America. So long as tlie real attachment of the leaves (and leaflets), the inflores* 
oenoe and the fructification, an not known, it is as correct to place the NSggera- 
tkioptidM with the p^emfaweM as vitii the OordaUem. 

Genna : NOGOBRATHIOPSIB, Fttm, 

ym. TcMmatal: Tdel>ir>SM»rWri FloMt amAwtaa. Fbm. TtL HI, Pi 1, ^ lOtfwf- ilwftvpl. 

to Hauic. p. 5S «< irq, 

1870. Piilwiz. ua<l uewn. Hon d.u»U. Aastnlira : PainMitoKnptuca, Ctunl. 167S, p. ISS, •! •«{• 
U».Oi^llU|tMnntM,UiHlhiMni BriMRiMtfianftmllMlMdh 

There is nothinc; to be added to the ehaiaoteriitie of the genua. Only one 
apectes has to be noticed. 

NQoenASHionn hwopi, Fitm. PI. XIIA, fig. 5a; XIII A, fig. 6. 

Litoratnrv «inii u above. 

This species bas been already suiEciently discussed and illustrated ; I now quote 
it ftom semal newlocalitiee. time iUaalistiDg further its wide diatiibulion in India. 
Unfortunately none of the specimens throw any new light upon the systoiuatical 
relations of this peculiar species, which has its ulose representatives in the Russian 
juiassics (Altai, Ac.), in the Australiaa lower and vpiper ooalbeda, aod wbiob bae 
lecoitly been identifled frott the meaoaoio ooalbeeiing aariei ef Ttmg'Kiiv (see 
ZaiUer. /. c.) 

Occurrtnee: Talehir group : North-west of Rikba, Cliano basin, Kdranpura 
eoalfleld (Fl. ZIIA, fig. 6a)- Also noctbem face of Latiahar bfll. Avtanga eoal- 
liBld(Pl. XIIIA, fig. 5). 

K'arhdrbari bed$: Oi^rofsat Singra>6 miles north of Saltqoganj, Dalton- 

gauj coalileld. 

Sariimr gro^ : Bishaapoi nnt, 8^ ndlea aoatli.eaBt «f Bdluindth, KAian- 

pura coal fi fid. 

IroHtlone thalei : Kaikori river near Jainagar, S. Karaapura coaliicld. 
InSmth-BemhitwaafonodhiitbeTtaneitionalbedsaf FaiaorB. 

IL— OoKimx. 

From ttie Gondwinaa in India a eonaideiable number of oonilkoaa remains have 
been daaoiibed, for a general view of them I refer to my paper entitled "A sketch of 
the history of tl.i- fossils of the Indian Gondwaua system.'" There are several 
interesting forms amongst them. I have now to describe and iUoalmte two Other 
forma, whicb appear of Atriber biterest 

Since my last puhlication on this subjoct several now arran!rrmonts recmrrlinur 
the systematical division of the Conifcrw have been proposed, so it will be useful to 
give here an oatliiie of tbe ^stem of fbia titm of pbmte. 
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1. — TueaoetB. 

To this order holong eqpecially those forms with broad leaves, xepirefioDtcd in 
the livintj flora by Giin/ko (Snlisbtiria), which eventually may form n seywrate family 
Saluburiea, an arraugetncat which I adopted ia my previous works on foBsil 
botanj. The most imptntuit gencn are ;— 

Gingkophyllnm, Saporta : Carboniferous and pormian in Europe. 

Baiera, ¥. Braun : permian to cretaceous in Europe and America. 

Q'tngko, Lin. : living, in Japan and China; fossil, from permian tiirough all 
formations. In India two apeoUa are known fromi ifae apper^oodwiiuw (Sifper* 
mattlr and .Tabnlpur !»roups). 

Rhipidoptis, Schmalh. : juraasio of Hussia (Siberia). In India two species 
are kooim trom tbo Damnda diviaton. 

l>icraiw^Utm» OiKod Buij : oMrbonifeioiia and pennian in Boiope* Amariea 
and China. 

Triehopitys, Saporta : pennian and jurauio in Eoioiie. 

CtduHunetkia, Heer : rhnUo, jniairio and flrataoaoas in Eurape, Siberia and 

China. In India in the .TabalpnT group. 

Feildenia, Heer : tertiary in the arctic region. 

FJu m iieoptkt Hen : juiamio of Europe and noitlMaat ffiberin. In India in 

the Jabalpur gronp. 

Euryphijllum, Fstm. : Earharbdri beds in India. 
Taxitet, Bgt. : upper-Qoudwdnas, India. 

2. — WalcMe(B. 

Walehim, Btemlwrg : Carboniferous and pennian. Ullmamiia, Guppert : pcr- 
nian. Fagiopi^fUmm, Heer {—Paekgphyltim, Saporta) : juiaaaie up to tarttaiy. 
Thk latter genua In India, in Uie nppe»€ondw<naa. 

Dammmra, Lamb. (Bammaritea) : living; fonil, not quite certainly known, 

thouc:h several species are described from cretaceous rodcs. 

Arauearia, Jussieu (Araucorites, Stbg.) : living ; foail, it begins in jorasaic 
timea. In India it iv known from tke nppnr-QondwAnaa. 

CwnniMghamitM, Stbg. : liTing (Ounninj^ianiia) i foaril, in erataoeona and terti- 
ary formations. 

Albertia, Sehimp. and Moug. : lower thas (Bunter) in Europe. In India from 
theKaitaaiMiibeda. 

roItejfl,Bgt: begin* in permian and goea up to middle kei^ (upper triia). 

In India in the lowcr-Gondwanas (Eaiharbdrl bedi ud Bamudta). 
Leptottrobut, Heer : juxasaio. 
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Cyelopityg, Schmalliausen : jumsnc in Russia (Siberia). Some plant remains 
from the Bar^kar group iu India appear to belong here (to be described). 
SlumKiMi, Bicib. : IMng and terUnj. 

Gli/ptofitrofinn, EikU. : rre(:iceous and (frfiary. 
Sequoia, Torrey : liTing ; {ossii. in cretaceous and tertiary rocka. 
Sracl^pfyttum, BHmgn. : tfaaetb, jnrMric aod wealden. In fodis H ooean 
in the upper-Qondwdnas. 

EchinoRtrobtM, Schimp. : Jurassic in Europe. Upper-Qondwioas in India. 
Sphenolepidium, Ueer : rhiLtiu up to Wcalden. 
iiMlqrii^ Hoer : «mtaoeoiu of GieeDbnid. 

Sehhofeiiifi, Fr. l?raun : pfrminn up to jumssic. 

Oheirolepit, Subimp. : rbictic and liasaio. Upper-Gondw&nas in India. 

SttedtHborgia, Nath. : xfantio. 

G. — CupressinetP. 

None of the Indian fossil coniferous plants belong to this family. The chief 
geneea are : WiddringUmUm, Endl.; Wtddringtonia, Endl. ; OatlUrit, VenUn. ; 
JVww(op«;«, Schcnk ; Zibocetlru«, JimW. ; JUoricoiiia, Deh. &nd Ettingh.; J!hiifile$, 
BlOngn. ; Thinm, Liu.; Biota, Endl.: Chamwrijparig, ^\}ai^,f CuprttHtt, Lin.; 
FttUeoejfparu, Sap. ; J^hyllostrobus, Sap. ; Juniperua, Liu. 

Tliis family includes well known trrnnm, ns Pinlu, Abies, Picea, Cedrut, 
Larix, &c. Of fossil genera, Palistya Eudi. may bo especially mentioned ; it is 
rqureBented in Ifae uppflff^Goodwdma, by two w thne qpeoiea. 

1. — Taxace.i;. 

I bare to introduce here one species of the Giogko>like coniferous plants. 

Gtnus: RniriUur.SLS, Schmalh. 
1870. Ijeitrago lur Janflon BuiliDda : Miiu. de I'Acad. Imp. d. 8c. d« St. P4t«t»boais, Til ' Scrir, Tum* 

This genus was fii-st ostahlished Igr flehmalliaus^Mi {I. c.) to InHudo certain leaves 
from the juniBBics of the I'etschora oonntiy. Only one species 1th. gingkoide* was 
ilien desoritrad. Later I placed with tiie aame genua oertain leafea-Sraai the Sura- 
das of Southern India, vhich however difTercd in the closencM of their TCiaa aod 
I therefore called the Indian species Ehipid. denginemis.' 

At present I have to describe some leaves which do not appear to differ from the 
Bwian spedee, ezeept in their snaller liae; this oannot howwerbe tdcen aaan 

■ IMmuda-PjuicliFt Flur* : Uuodw<u& i'loia, Vol. Ill, Pt. 3, f. 121, 
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important Jigangairiiing diameter and I shall have to describe oar learea aa idea- 
ticBl witli the Bvarfaa apeoiea. 

BiunDonn vaesaaaa, iSbftwoA. PL IIIA, fig<. 1, 8. 

tSglia gfijiSfiihi, subcori(icea,flahen'ilonnin,pinnnfi»ectn, seifmmtU $-10, inte- 
gerrimt, lateralibua minoribm e basi cunei/ormi obooatia, mediit mqfcHbm, ban 
ttUittipitatia, cuneifomOm, aiUio* oMaijt; iMrvit iumero$i$ 0 iati onmmiUit, 

Only two specimema ot thfa toj intercsfin? i>lnnt have hitherto been found in 
India. The specimens ooaaiat of kftves and a stalk, or stem-like impression, which I 
think belongs to the plant and vpon wliioh the lesres miglit hare been inserted In 
bunches. The Icares of our specimens arc on the whota smaller than those in the 
Russian plant, but one loaf from the PL-tscliora coinitry is flyurwl by Mr. Srlirn;il- 
hausen {I. c, PL YIIL, %. 5) of about the same biise as our leaves, Lave 
ofherwiaa all the chaiaeten of Oe Banian plant, The^ aie dist&MiUj stalked, 
somewhat loathory-looking, divided into leaflets, wbioh aie Kneanged fan-like} then 
are 6 to lU of such leaflets. 

The lateral leaflets are raudl, ounritbrm at the hase^ oiUienriBe oifal ; the middle 
onea much longer, cuneiform, obtuse at the apex. The veins are pretty numerous ; 
they are thickish at base, wheaoe they dinde sevaral times, beooming thinnsr 
towards the apex. 

I have flraa hardly any doubt that onr pbat is identioal with Mr. Sdimal* 

hausen's species. The Gingko likc nature of the leaves is fully eviflent and the 
leaves must have belonged to a tree quite closely allied to Qingko : altogether this 
living form has many more represeatatiTSS amongst the fossil flora. 

Opoirrenee: This interesting species occurred together with Tiaifpleri^itm 
balH in the BaiAkar grm^ in the Sakii siTer, west of Gurtar, AonngaeoalBeld. 

Genus : 0TCL0FITI8, Astoatt. 
im. Brittig* CTT tvitm B Ml M i fc, jt- a» a» <». 

Another lather peculiar conifsioiia pbmt was deserihed hf lb. SdrnMlhansen 
voder the above name ; it beazs howeTV n Tsiy strong equisBtaaeoas aspeet. Its 
^Qlgnqgig is the following :— 

"FMa vertieiUaia, dtplamaio Untcu^ apiee aemia, neno medU> vaUdoperemna, 
trantverae lenuUaime rugulotm," Mr. Schmalhauson coiiii)ares his fossil plant with' 
the livinp^ Scittdopitya vertieittato, which is found in Japan, fintu itordeuakiGldi, 
wliicb was described by Ileer am<mgst the avctio flora, belongs, acoording to Schmal- 
ImimjiB^ to the same genus, and forms one of the two spsoies of 0]l^i^i^»t u 0, 
mrdnMSldit the othor being Cg<A, keeri, Behmalh. 

at 
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The cliiof ehni-nt'tfr is tlio vorticill.atc position of the loaves, which aro linoarT- 
oblong, pointed at the a|]cx, travers«3cl by a tbickish median vein, the remaining 
leaf«aarfue is V9tj AwAy wrinkled iiaiiBTendy. 

Tliis wrinklin!?, altlioiigh conipiised in the diai^nosis, dors not srcm to be quite 
a constant character, for ia the description Prof. Sohmalhauseu {i. c, p. 39) says 
dkMoetlf " Es rind lange wslmuiI-ttnealiMihe Btttter, wdelie tSam ilamOsli itufao 
Uittelnervcn haben und zu den Scitcn dessclben zuweilen QuemiDSelli tflcemieil 
luaen.'" Still Mr. Schmalhausen cdii'.iiliM's it as very important. 

The most peculiar character thus appears to bo the disposition of the leaves in 
whorts, in » plant wlricb is plsitied vith tlie Oony^ertB. With regud to fhia I think 
oort.iin plant rrniains whitrh T oollwtp^d in IRSl will havn to he placed with 
Cyciopitfit, although the leaves are diohotomous, but they arc disposed in whorls 
and show I think a feint tmnsrene wrinUing. 

"While thus correlating our fos.sil with Ci/0topi7y«, Schmalh., I cannot a<?pne with 
Mr. Schmalhausen in hi-* pr(i|K>sal to refer' my Annularla rtK*/ra/(«^ also to his 
genus CffclopUjfg. It is true there is a certain similarity between the leaf whorls ; 
hat this piofes nothing. JjuuOafia auttraUt is from heds wlileh an truly palaeo* 
zoic and far below the re.al 0!thisoi/(rria-heis ; and besides this, tluTe is no wrink- 
ling upon the leaf surface, which as it appeals, Mr. Schmalhausen would consider as 
an important ehametar j at least the two spedmens wUdk I figured and which were 
the only ones at my disposal for description, did not show aoytUng <rf the land ; 
so I think it has to remain as Aitnuhvia australh, Tstm. 

For the new species of Cyclopityt I propose the name — 

CroAOPirrs MCTOTOJU, n. Fl. Ill A, figs. 8, 4; IYA«fig. 8. 

OmtHa tMmlo; fiUU 6, plmribntqu^, eoriaeeis, verthillatim potitit, neroo 
mediono valido pereurau, e bati rinfulit dekiiie Ha — tergue diekotome /ureati»f ut 
vtdetur, trantcerse lenuimme rugulorit. 

I hare flgured three speoimeni (almost the only ones oolleeted) from wUeh 

the above dia^^nosis was drawn. 

The stalk or stem is striated, as is shown in fis- .3, PL III A, and in fig. 6, PI. 
IVA. The leaves are disposed in whorla. Their number is various. Our specimens 
exhibit flToleaTes (ooonted at fliepIaiMof faunition) f hot there may have h«m num. 
Tlie leaves appear to have been leathery and their chief character is that they am 
forked, as a rule twice, but occasionally three tunes. They are traversed by a 
tUekidi mediaiL Tsfai, which partakes of tha dich o to my d tin leayas. Othenriae 
the leoi subitanoe appean to be transrersely wrinkled. The leaves are longeir and 

•"llM IN iMg MOTir to8«r km •fftsfirfiy fidtk ■MdN M koOtiUNtf 
•pew Inoifnw vrinUii." 

> Falvoz. and m.!«aa. FhM ^ HlO. 4ail|dHM; flilwilll(nil|llill^ <"lt*"- &!> U«t SiBllia-^ 

p. 16\T»b.VU.fig*.6i«. 
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■trongerthan indiharof ibe BnasiMi apedM and at tbe apex tiMj^pearto bave 
been obtnselj pointed. 

One of the specimens, figured PL IIIA, fig. 8, is a fnigmeat of a branch ahov* 
ing two leafwhorb, of whioh the lower one ii mooh mora oomptote ; this lower leaf- 
whorl shows five IcaTcs nt the point of iaBertion ; the second leafwhorl shows only 
three k-avcs. All tlic l(>avi's aro forkod twi<'0, and this pretty regularly ; but the two 
leaves immediately to the right of the stalk in the lower leafwhorl show a three-fold 
furcatioa. 

The otlier sporinn n figured on PI. TTTA, fi^. 4, shows only a portion of one 
leafwhorl, while the third specimen on PI. IV A, iig. d, is very mooh like the first 
one. 

Occurrence: Bardkar rjroiip : Sukri river, west of Gurtur, AuaDga OOaUliBUl 
(together with Flotjfpterygiim balii and Ehi^idoptit giiigkoide$). 

Qvami TOLTZIA, Bgt, 

Several good specimens of Voltzin ( T'. h frrophtflla) • re dpscribed and figured 
in my Talchir-Karbarbdri Plora; they came from the Earhorbiri beds of the Kar- 
barbdri ooalfleld. At present I haTo to notioe ftom analogoiti beda a tcagmentaiy 
apaeimen of a coniferous branchlet which I think alao bdonga to FolMa, wiihoat 

bowevcr intending to identify the species. 

Occurrence : Karharbdri bedt : Outcrops south of liujhcra, Daltonganj coal- 
field. 

S.— TmaKEs sedo. 

Besides the plants already described, tliere occurred in various beds, and at 
various places, certain winged seeds, the relation of which to certain plants and con- 
sequently their systematical position is more than doubtful. They may be seeds of 
Bome of the described coniferous plants or of the genos Niggerotkioptit. Tbaj 
resemble very much similar sccils tlcscribed by Prof. Heer undw tilA namB iSbwMfVp* 
git, and I have previously quoted them under that name. 

OMmrrmee : TaleUr group .- North-west of B4kba, Obano hasin, Kfompwa ooal* 

field, and north side of Latiahar hill, Aurin-i r-tnlfi-dd (VI. XIIA, figs. 7—15). 

Karharbdri bedt : Outcrops south of fiajbera, Daltonganj coaltield (PI. XIYA, 
figs. 8. 9). Also oataropt at Singra, 6 inika north d! Daltonganj. Daltonganj 
eoalfield. 

Baniganj group : Garfai rivar, BOttth of Tandwa> Kiianpni* ooalfiflld (CL VA, 
figs. 8, a, 6, c, <{, e). 

TmuUimua M$ (like JOMbm) ; North ftoe of Latiahar hill, Avraaga 

eoalfield (fossils in red shale). 

Also those peculiar scale-like fossils, which I have previously quoted and figured 
under the name " Squanue ffymnospennarum," oceurred again at several phices. But 
their nature remains equally doubtful, and their occurrence is only iutaEeattng as 
iUnitntuig f urtheir thdr wide distribotion undar similar ninrrnnstanw. 
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Occurrence . BaralMr grwip : Bialumpariivw, 8inUl0BaoatIi«eiit of Hfilontith, 
Kiranpdra coallleld. 

Ramgai^ group : Ganespur river, west of Burgaon, Kdraupura coalfield (Fl. 
YAtllg. S). Alaotinlier, l^iaitenorlliof Jagaldagga, Aonagao^^ 

TrcninUoma ted$ (liks UiMksmt) : North &m of lAtiiibav m, Aunnga 
ooallield. 

PAijtomouwKtUi Rannn. 

The E^onrr il pil;r ont olngical moIts, with lefenaoe to the fomfsoing pagm mj 
be briefly auiiimari«od thus :— 

L Th« TshsUr shales of the Ohaao heam, K^ranpura eoalAeld, jieliied » gnat 
number of interesting fossils, several of whioh piove further the close oonneotloD of 
this group with the Karhnrbnri hods. 

The occurrence of Glo»»opleris in these Talchir .shales, which was not quite 
estaUiahed prafkmaly, is now proved begroad any domht; for several quite distioot 

specimens, representing: nt least two species, were eolleete<I. 

Also a true Fertebraria is figured from the Talchir group of the 8outh.Rewah 
Cknuhrfaa bann. Two new localities for TUohir fossils were diseorcted by myself, 
tbht at tiia northern base of the Latiahar bill, in the Auranga coalfield, and at the 
northern mar£;in of the Ilutdr coalfield, south of Nowndih villrij»c. 

There is thus no doubt that the genera Qloaaopteria and Vertebraria, which 
af ierwaida in Hn Damnda division heeame so very numerona, already existed in the 
time of the Talchir shales, t!ioii:^]i tlie i haraeteristic fossil of these is Oongamopterit. 

2. A further exteosioo was also proved for the Karharh&ri beds, for it appears 
that at leait flie two loww aaami <rf the DaHonganj eoalfleld belong to this horison, 
as can he judged from the ftwsila of tbaooteropa at Singia (north <tt Baltonganj) and 
south of E^jhera. 

I would fed also inclined to place in the Karbarbdri horizon the outcro|M 
isonediately above Talchirs at the northern margin of the WAS* coalfield sooth of 
Nowadih village, as well as the outcrops at Umcrio-Kalesar (8. Rewah). 

The foaailB of tlaese Karharb^ beds completely correspond with those in the 
Karbarbdiri coalfield— OlMwpfarjs being almost as numerous as OangantoptfrU, both 
showing a great number of specimens. 

These Karharhiiri heds of the Daltonganj eoalfield (and jmjhaMy also of the 
Hut&r and Soutb-Kcwah coaliields) would thus form a connecting link between the 
aame beds of the KarharUtii and Mobpdni eoalfields, in the latter of which I 
ahowe<l their ejcistenee in 1878. 

3. The Barikar group, generally speaking, showed the same relntions as in the 
Baniganj coalfield. But at one place, in the Auranga coalfield (Sukri river west of 
Omtor), this group (stniign^ihicalfy speaUng) yidded rather inteieating foosilB, 
showiiii,' ail association of various species of Glo»iu>pli^rin, and two spoeics of 
Macrotmiiopieri» {MacroU feddeni of the Kimtbi group, and Jfacrot. daiuBoidea 
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of the Baraknr and Tlanitranj groupa) with atniccycadeaopous plant {J'^itiiittirrygium 
halli), and with coniferous plants, analosrous forms f,f \vliicli art- ulw wbcro known 
only from jurassio beds {Uhipidoptit giuykouie* and C^ciopilyi from the Eussian- 
Siberfan jmaade Ma). 

This slujws pretty clearly liow difiicult it is to divide into distinctly separate 
groups the Uamuda divuion of the Gondwizm system from a paltBontulogical point 
of Ti«w, though from % petrological point of Tiew there may be no objeotkin to nieh 
a separation. The circumstance does not however at all diminish the value of the 
fossils <if t]u> TJamiid.'i division as a whole Mifli regard to their correlation with other 
strata and lixing, approximately at least, their age. I shall mention a similar 
tnizlim of fonna in the fonil flom of the ooalbedi of IViOf -King, wbioh I dull 

notice furthrr nn. 

4. The Ironstone shales of the Sonth-Einnpura oooifield yielded a good number 
of foasib, wfaioh thongh rather fragmeDtarf exhibited tbe interaaiing fut that they 

mostly agree with species of the Ilani«;anj group elsewhere. 

5. The fossils of tlie Raiiii.'nnj u'roiip showed pretty well the same relationa aa 
tbe same group m the other iicugai coaltields. 

0. Intereirting ohaervatioiia wen made (in oontiaaatlon of Mr. Ball'a original 
eianiiiKitioii) " illi r< ;,'ard to the red shales of the T-ntiiihar hill. These red shales 
contain blicH ])iant remains as usually occur in lower-Gondwinas only; but from a 
atratigmphical point of riew it appears almost beyond any donht tliat these shales 
belong to a higher horizon, and thoy were placed in the Mahatlevas. 

Besides this locality there arc also others in Suuth-Uewnli (Parsora, Daisraon, 
&0.) where similar relations were observed, which only show, that the Goiidwanas, 
though tliey ean be divided into two portiona,an 'Supper" and ** lower*' one, yet 

form a continuons system. For these latter localities, 1 liave previously proposed 
to establish a sei)ai-ate division, vis., Xnuuitional beds, which perhaps would best 
aaaiper for the purpose. 

Gemskal Review or thb unmuGoKowiNAS a.nu tueib. ITossils. 

In ilia aeoond Tdvine of the Goodwdaa Tlora a general leriew of the fnasits of 

the 1ipipflr>>0ondwdna8 was given, and I think it will therefore he dcHirable to give 
also a general view of the fossils of the low(>i'-( Jnndwrmas, iucludiug under the 
heading of Traubitional beds those localities wiiich according to stratigrapbical 
rdatiiaoa belong to a higher hoiiaon while they yielded fossils of lowerwChmdwdaa 
^^|ie. I shall first make a few remarks about the various groups, their distribution, 
&e., and after that I shall give a geneial review of all the fossils dceoribed from tbe 
lower-GondwAnas. 

A.—LonMr-Qomdwdim, 
tHuGc divisions' are distiogoialied : (1) Tsldiir, (9) Damnda, and (8) Fandiet 
diriaknut (in ascending order). 

* Tb«*e tluw iMmM» «t th* to«ir-0«iidiriiM* «*rt inlrMliiwii tj Xi. W. T. BUafwd ia ItSl. 
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1. TALCHts Dimnw^Thls agnia is divided into two gnmpi^ whidi are in 

ascending order. 

(«) TaldUr group.— tU9, Blufnd: Talohir ooalfldd: llem. Oeolog. Burragr 
of India, Vol. I. 

TbiB gnrap forms the baao of the whole system and is very interesting both in 
ita depoaita and in its fossOs. It ocnuiala Ht the Itaae generally of a iMndder lied, 

which is believed to have been fofmad hf *^<H=*"g ioe ; otherwise it oonsisia of 
s^indstones and shales (Wuish grey or olire green, fine, earthy) ; these latter aro 
fossiliferous. I'ossils were known hitherto from the Karaon coaliield. Lower 
Bengal, wheooe tiie first speofaneas ware (xdleo ted ; they yielded the type fonn of 
Oangamopteris cyclop ( eroi d e» ; from thf> Kdranpura coalfield, Ilazilriha^h district, 
where I collected in 1881 ; from the Auian^ coalfield, made known also in 1881 ; 
from fhe Hnt&r eoaUeld, where I eoUeoted in 1882 ; and last from the South* 
Bewah coalfield (collected by Mr. Th. Hoghea and Bob-Assistant Hlca lal). 
Tlio, pakcontologieal relations of this group now stand thus : 
Vertebraria takes hero its beginning (Behia-Burgaon in Soulh-licwah) ; alsu 
Olottopferit aa now ptored beyond any doubt (Ohano basin, Eiranpura ooalfleM). 

The pndonunant fossil liowovor is GangnDiopleHyi, niORt species of which pass on into 
the nuct gnmp. Also NUggerathiopsU, which becomes so numerous occurs here 
twthe ftnt time (Ohano barin, KAianpnia eonlftaM, and north haae of Latiafaar 
hiDt Auranga coalfield). 

(6) Karharhdri befJx : the coal-bearing portion of the Talcliir division. — 1877, 
Mstmantel : llec. Geol. Sim-., India, Vol. X, Pt. 3, pp. 187—139. 1878, W. T. 
Bknford: Beo. Geol. Burr., India, Vol. XI, Pt. 1. 1899, Eetstmantd: TUeh&v 
Kllharbdri Flora; Gondwdua Flora, Vol. ITT, Pt. 1, p. 3, rt seq. 

The establishing of this group appeared necessary after the thorough study 
of the floim of the ooid'heds of the KarhaiWri ooalfldd (Bengal), which had pro. 
Tiobaly heen inolndcd in the Bardkar group ; but the flora distinctly showed their 
dose connection with the Talchir t^roup. From the Karliarbilri coaltleld, the name 
of ilie group was taken, but I have shown that it exists also in the Daltonganj 
ooaUdd, Falamow, Weatem Bengal ; in the M ohpini eoalfleld, and pfobabfy alao 

in the Sh;llipur {.-oalfield, both in the Sdtpura range. I also helinro that the fossils 
of Umaria-Kaleaar and Khaira in South-JiewBb, indicate pretty distinctly the 
Karharb4ri htffison. 

In theae heds Schizcmeura appears ; Vertebraria is more numerooa; Olot$op' 

leris is numerous, but still QangamopterU dominates. Voltzin is not uncommon, 
and Noggerathioptu is largely represented. Also certain seeds are rather frequent. 

8. PammA smenni.— Espeoially ehamotetised Iqr the pgedominanee of OIm- 
topterk ; Gangamoptcris is very subordinate. PMMfWMi TBiy nnmeroD^ and 
SohUoneura, especially in the upper portions. 



TUa divinon is again divided into three groups, bat I think they aie, genemlly 
apeaking; eener to he diiti wg w i a h ed on atatign^iioBl Hum en palwontologfcal 
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diaiMlm} only & kog ezperienoe witli the foMib giTM flome fMOitjmdiafiiigalalb- 
iiig the Barakar and Ranii^anj ^oups on palioontologkal gfounda, eqpedaDy ill 
ihoie cases where they are not typically dereloped. 

(a) Bwrikur group. —ISKlt Oldluuii (T.) : AdditloiMl teouurla on tlie geology, 
relations, of tlie lookB in Bflagd, ft& ; Msm., 6m1. Snrr. of India, YoL 
p. 212. 

The above name was proposed by Dr. Oldham in 1861 for the lowest group 
of Um Snmnda diTidon» vp to ibat time aimply called "lower Damudae", rinoe 

the corn sponilini^ tenn, " upper Damodas" had also to he replaced by nnotln^r 
name (the present Jabalpur group), as a group belonging to the upper-Gondwdnas. 

l!he "BtstOeu gnmp is nobly ootf-tMeiinff. and we find it in moat of tin coal- 
fields ; at first it wnaettahlisbed in the Ilaniganj (-unlfuld and the name ia taken from 
the Bardkar river, aa well aa from the place Barakar (west of Baniganj), where 
it is typically developed. 

!nie di^Dction of this group from the equally coal-beaiing Baniganj gnmp 
ia well marked strati^mpJiically in tho oastorn coalfield!? of the Damuda valley, hut 
the palaontological relations ore vciy close ; Fericbraria, Glouopterit and Noggera- 
fMiptj* eie equally numeroaa in both. Tritygia and Xaer^tswUipterU aie alao 
found in tho Bardkars. The distinctive paleeontologicnl characters of tho Bardkar 
group from the Baniganj group are only negative, consisting in tho lesser develop* 
meut of Schtzonettra and in the want of Phgltotkeea in the Bardkar group. 

Hie two f ocms of coniferous planta deaoribed in the present xneaioir from tlie 
BwAkars, pi:., Tthipidopns and Cyclopitps are only specialities. 

{b) iromtone »hale».—V&Sl, W. T. Bhmford : On the Geology. &c, of the 
Banigunj coalHeld ; liem. GeoL Snrr^y <rf India, ToL IIL P* 

This horiion ia eaaOy distinguishable by its petrological characters, tho rookfl 
composing it consisting chiefly of ferruginous and carbonaceous shales in whieli 
day-ironstonea are imbedded or with whioh they alternate. It is present in most 
of tbeBengiBlooaUlelds; and it ia oonaiderad thrt the Motdr heda» of the fl^tpom 
hfliin are on the same horizon. 

With regard to fossils this group appears closely connected with the next, 
vir., with file Baniganj gnmp. Tlie foaaila wliioih I floUeoted in theae beda near 
Jainagar in Hm flooth Kiianpom oadUdd hire grentlf enlHged the lilt of foflaUa 
of this horizon. 

(c) Bamgm^ fiFreiip.— 1B61, W. T. Blanfdid : report on the Kaniganj coai- 
ileld ; Mem. Geol. 8ur., Ind., ToL III. 

This group contains rich coal- deposits, especially in the Bengal coalfields ; it 
was first described from the Baniganj coalfield, so called from the cliief town 
within ita area, and anhaeqoently i den tifi ed in all the Danrada vallegr ooalflelda. 
Further to the wwt ft haecliiefljIimieoogmMd by patoon^^ in 

• B. B. IMBMtt: MMi. OmL am, blii, Vol. X, » (Ml), l«r4 

■ 
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the Auranrra, Rnmkoli, ami Tatapdni coalfields ; it is also typioalfy lopHMnn tod in the 
Gopat area o£ the South-Iicwnh Gondwina basin. 

Thew to no dmibt Vkat flw Bijoii horiaim of tbe Siipam iMdn,* and the 
Ktoithi group' of the Ni'ti;pur ar(>a and ct tlie Baigarh*Hi]i(^ floaUldd* pdmmtolo- 
gkally reprcseat the lianiganj gmvp. 

The Mingli Bhales. comtaiiihig JSktie/ia mangaliennt, Jones, are also phoad 
here. 

TI»o fossils of the Rani^nnj c^ronp nrc on the whole, as already stated, the snme 
as in the Dardkar group ; but ouu character can bo pointed out, vis., that where this 
gnmp is typioalljr devdoped, it contdna a good praportaon of SiMfOitevn ; thto fs the 
rase in the Beng^nl coalfleldSi in tlic Ramkola-Tatnpdni rnnlfiolds, in the (lopnt nn a 
(Soutb-Rewah), in the Bidgnrh-Iiingir coalfield, and in the Bijori horizon, Satpura 
baiiii. OOmnriae this group cootaiiii FkgUothMo,* (Baniganj coalfield, Rajmahil 
hiUaand Nigpdr am), TlrU^tto, numaraoa apemaa af &louaptertt, NSg^nMioptU, 
and some others. 

3. pAMCflBT uivisics.— 1878. W. T. Blanford : Rec. Gcol Snr. Ind., Vol. XI. 

(a) PaneM group.— H&Blt W. T. Blanfoid : report <m the Banigaiij ooalfleld ; 
VLm, Gcol. Sur. Ind., YoL m, p. 196. 

This group was fliat diBMiribed from the Haniganj coalAeld, where it ia tjpi« 
call; developed, and trbere ft ooatains aome intereating fowls, viz., yfm^iiM fjH 
LBbgrkUhodontia and Dici/nodonlia, besides plants, amongst which Schizoneura, 
the same aa in the Raniganj group, is worthy of notice ; besidea tbiSf there are known 
a T«miopteri» (Angiopteridium) and some other ferns. 

B oproac pfatlTCa of thia group more also leported fttm otbar basba* Vnt ehtofly 
ujion strati^rapliic-al evidence ; it Ls considered that the Almod bedi (of H. B. 
Medlioott) may represent this group in the Satpuia basin. 



188S. Nilunlil I FomI rim cl tb SMth-BmA OcbMm Ims s OMdvte Vhn, V«L IT, Vi J. $.7. 



I proposed (f. a.) tfato fUruMm to take a place between the hitherto nied two 

divisions (upper and lower) of the Goridwana system and to ooraprise such strata as 
contain a llora of Iower-Gondw4na cliaracter, while from a straUgraphical point of 
Tiew they bear a great tflBembkmoe to uppex^Goodwdna raoki. Depouta of tbia kind 
are described in the preMut memoir in the Attianga coalfield, on tlie northern bee 
of the Jjatiahar hill. 

In my memoir on the South-Bcwah Gondwana Flora two such localities in that 
area are ipedaUy notioed— Pttnora near Beli and Daigaon on the Johilla, hut from 

' H. B. Modlicott : Mem. Cifol. Siin., IiiJia, Vol. X. p. 87. 1871. 

> W. T. bUofgrd : Bvo. OeoL 8<irT„ Indii. Vol. IV. p. 60. 187a Mem. Qtol. Surv., India. Vol. IX. p. 

> V. BaU : B«c OmL flan* iBain, ToL Yin, ^ lU. «K. 
* two i f ic to i 
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Mr. Huerbes' recent report I sec that these depodti are of wide extension in that 
fiehl. iir. Ilughcs ckssea them under the heading of " Sufro-BartkacB (<. c, p. 31) 

and on page 72 be writes :— 

" nom my published notes in the Baoordt of the Sorvey it may bo gatbeved how 
strongly I was of opinion that in tile tftltey of the Jobilhi the strata immediately 
above the uruiucstionable coal-measnrcs were Maliiklevas. On roconsidcration, liow- 
ever, I tliink the suggestion of Dr. i'^eistiuantel in the Talieontologia Indica 
nnbodies a nuwe resaonaUe Tiew of the sitoatiogi, and that some portion of the an* 
ntappod as Supra-Ikr&kandiovldformaaioteniiediatBioMbetween thel^^ 
and the coal-measures." 

Sevend of the loeelities which Mr. Hughes phwes in thte category. I have quoted 
a-s; 1>clonging to the llanii^anj group, judging from the fossils only. The palMOnto- 
logioal ralailwns of these beds h»Te been in d icated 09 pieoeding pages. 

8X8TiaCA.TICJU. KKVi£W OF THE FOSSILS OF THB LOW£B-(JOii]|WlMAS. 

A.— PLANTS 
I— CRTFIOOAUiB <» ▲O0TTLBDONE8. 
•.— P TEBIDOPSTTA. 

».—Kqiis]:TA<K.ii 
Genus: 8GHIZ0NEUBA, Schimp. and Moug., 1844. 

(I) SciUZOyETTEA. GOUDWAITEIISIS, Fstm., 1876. 

167& Bas. Owl. 8w*, ladln, ToL IX. p. 69. iSSO. PkL IndiM: OmimiML rion. Vol. Ill, p. 61. md 
fUa s ah* ▼•)• IT, PI. 1 <un>. 

This species is of particular inti'rest from its close resemblance to Sehimmeura 
fiaroi'oxa, Schimp (lower trias), and from itsfrequent occurrence in the lower-Gond- 
^vamiii, especially in the Eaoigauj grQu^>. 

jPnmtltiimal M» : Anranga eoalfleld (nortii faoe of Latiahar biU), and flonth- 
Bewah (one or two places in the Soh^pur district). 

Panchet group : Baniganj coalfield (near Maitiir, north-west of Asnn-iol). 

Bamganj group (including E&mtbis) .- Uaniganj and Jharia coullieids (very 
nonHKom); BoUio ooalHeld (odb loealiiy); Ktanpam eoaUMd (one keality); 
Anianga coalfield (inlier 1} miles north of Ja?uldair2:n) ; Ramkola nitil TutapAni 
ooaUflld; Baigarh-Uingir coalfield (Garjan hills) ; South- Itewah Gondwdna basin 
(pboea in the Gopat area, on the Son liver and in the fioUigpdr distciot). 

Btrdkur group : Lumki hill XarhaiUii eoatfiald} Amanga ooaUkaU (Bidcii 
riyeri west of Gurtur). 

Karharbdri beds : Karharbdri coaliield Mohpdni coalUeid (£>utpura basin). 

B % 
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(2) SCHIZONBUBA, COmp. MBBIANI, Schimp. 

Some speoinMni afe doalitAiDy rafemd how^ 
Karharbdri bedt : Earharbdri coalfield. 

Some apecimena from the Talchir shales, Kanuin coalfield, also nppoar to belongs 
to Sfehuanemra, so that this genus would appear to range in lodia from the Talcbin 
up into tin taauiUmai beds. 

Genus : FHILLOTHECA. Sgt^ 1828. 
A genus Imown Cram jniuiios in Emope, BiiHisn ffiberi»« N<nth>BsBteni 
Siberia, GUna. Nairaastls bed* of Neir-Boiilib«WalaB. In ladiK theie ara two 
species. 

(8) P11T1.1.OTHFCA indica, B»»h., 1S62. 

1HM> FcUtuutitfl : Pil. led ; QmuU-. Unra, Ill, Pt. 2, fi. IT el ij^. 

Hanigaty group (includg. Kamthis) : B-anigauj coalfield ; N4gpur area. Lately 
it was alao iAentiilBd from tlie ooal-measiina of Toni^UDg (baiin of Hon^Oao). 

(4) Pbtixothzca bobusta, Fttm. 

BMigm^ : near Bobiaipiir, Gopioandar aiea» Rdjmahil hilla. 

Oenttt: TBIZTGIA. Baglt, 1888. 
Befmseiita the genua AjpAM^pi^lfaMit; is a moat intenatiDglionn. 

(6) TsmoA anoiOBA. Butgle, 1880. 
lata Niinwttii I. a, ^ a m8 If. 

Raniganj (/roup : Banigauj coalfield; Bikkim (according to Sir J. D. Booker); 
Bouth-Rewah Condwiina basin (Sohdgpur district) ; Satpum basin. 

Sardkar group: Bokaro coollidid; Aurauga coaliicld (west of Murup); 
Taldiir conUeld (near GopllpMU). 

GflmiBi TBBXEBSbASiA, Bogle, 1839. 
▲ TB17 Buineiow foa8il &i tlM loweT'Goodwiaaii^ llioai^ ili 1^ 
far bom teing undontood. It ooem baaidw in tiia Nwraaatle Ma in New Soufii 
Wales. 

8.<— Vbbcibbaiia mmk, Stfie, 1889. 

This spfcics is most wiJcly distrilmted. 

Trtuuilumal bedt : Auranga coaliicld (oorth face of T.^^tia]mr laU) ; Sontii* 
Scnrah Gonivdan ImbIb (several places in tlie Sobdgpur area). 
^migai^ grotif : In most of tba ooaUleldB, 
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Bardkar groitp : In most of the coalfieUls, 

£arharbdri bed* : Katharb&ri coalfield ; Daltooganj coalfield. 

TaMir group t BottUi>B«wah Gondwfoa buin (near Belib Bargoon). 

fi. FILICMS. 

Order: MAEATTIACEJ!. 
Genus: DAN JrlOPSIS, .ffMr. 
7. — Danjbofbis huohesi, Fttm., 1882. 

18S2. FkL ImL i Gondwiu Flora. Vol. IV, Pu 1, p. 25 tt tttj., nith nutiu ruji ligTircs. 

A mott intanBtiiig fern from its aiae, its relations and its occurrence. 
TremriHtmdlbedt: Soath-Bewah Gondw^ baain (Soh^ur district, Pknon 
Beli). 

Oite: OTAIHIUaUI. 
Genu: OTATHEA, Lkm. 

8— Ctathsa comp. TciiinATCHm^ Sobmalh. 

1880. FeiitmmDtrl ; I.e., p. mnl iy^. 

Eatugaty group : Kiranpura cooliicld (3 miles south-east of Tandwa). 
StuMar gfmip : lUehir ooalfield (near TaleUr). 

Genus : SPIIENOrTERIS, BgL, 1828. 
9.— SPBiNOFrB&iB POLTiiGiiraA, jF$tm., 187 1>. 



im. fflwiMaital: J. Aifc Bm. BNgd, ToL pp. IW-Mna«K. IMD. H. Inij Qoodw^ua 
Plan, Vol. UI. PI. 8, p. 76. wd &g. 

Mnnigrinj groiip : Ttani^nj cnnlfiold ; South-Bewah buin (aOffVnl plaMa)* 
Bardkar group : Lumki hill, Karliarbari coalQeld. 

Genua: DICKSONlA,L'Hftit. 

10. — PtrKSONiA nronEsr, Fatm., 1880. 

lK*it. Pill. Iiul. ; Oiin lwidn Flor», Vol. UI, p. 52 dg. Alw Vol. IV (1S.S2), Pt 1, p. 26. tni fig. 

Bamganj group : Jharia coalfield ; South-Kewah Gondw^uia hfti n (boa ana) ; 
Mlpain iMon hgriion). 

Order: POLYPODIACIlfi; 
Type : ASPLENIUM, Linn. 

11. — AsPLENiTM wEiTBYENsi. Seer (incldg. Alethopt. indica, Oldtkandlfdn). 

UU. FaL Ud. ; Ooodw^iia ilon. Vol. lY. Pt. 1, p. 88. ate. 

DroHiiikmal MEt : 8aa&>Bcirah Gondwina basin (Parsora near iJeli). 
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12. — Aspi,KNiUM comp. wruTnvKNBK, Heer. 

IStKX. PkL Iod.iOaad>«(M rUm, VoL UI.Mid 10M, ibid, Vol. IT. 

Jimi^MNi^ fraiy; BanifHij eoalfldd; Jhaifa ooaUIdd; Sonth-Bewah Good* 
wiiiA buin (on ihB ICabiik zhnr). 

Type : FOLTFODIUIC Xiwt. 
18.1— Aunsfflntna inrpMruiA. Jtdyf«> ISSft, 

1880. Felitnuntel : P*l. InJ. ; Goodw^na Flon, Tol. lU. PL^f. itft. nrf %. 

Samgat^ group : fianignnj coalfield. 

Ty^i PH£<30PT£RIS. Metten. 
I4i. — Albthofteris phbgoptkiioidbs. Fnfm., 1876. 

J«arn. Ai. 8oc., htag^ Vol. XLV, pp. 303— adU fig. liMO. P<l. lud.; tiuDd«<w Fkm, 

SoHigaiif group : Banigaqi oaaMaM. 

Fecopieridem itmeria mUt. 

1880. IM>iTriin(,'l : P»1. IqJ,; OonAirfM Ibi^ ToL III. Ft. 1^ |i. 81 nd Iff. 
In Burope a rha^tic spocios. 

iVmeAtf/ : Raniganj coalfield (Noith-wesk of Aaaosol). 

Genus : MERIANOPTERIS, Seer, 1877. 

10. — MtuiA.voPTEKia UAJO&, Fitm., 1880. 

1880. KLM.! a« ^ ^ ^^M^tto,y«L^I.^t.l^^8,•lrft^ 
Bmigui^ group : Suigiiij ooftlfleld. 

Qite: Bxawwniiiiuaiiioi€X4)rrafiiimaahi4^^ 

Gemii: NXUBOPIlBIBnTlC, AtMm^ 1879. 

Thii ewtaina tlie aingle-piaoate neanftenid plants, iHdek in Burope are 
reprwented in tower triaorie wSa. 

17. — y ji o aufHBM MTO TAionni. jFWm., 18T01 

1870. Pal. Iim:.: ilnndw&iiFIuiu. VijI. III. Pt 1 , pp. 10— 11 nd %. 

JBStrftorMr* .- Karharbdri eoftlfiftlda. 

Gmw: OTCLOPTBBIB, Bf<.»1888. 

18. — CrciiOPTEMs PACHTnn.^cnis, <7(5/3/)., 18,3G. 

Fnstluailt«l : Pal. ItkI. ; Goadv^M FlMa, VoL III, Pt. 9» p. 8d| umI %. 

Id Europe a rhictic species. 

PoMiM jWMip Banlganj coalttdd (Norai<iiMti of AsahsoI). 
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Order LOMATOPTERIDliA; and PACHYPTERIDEjE. 
Genua : THINNFELDIA, Ellinggh., 1852. 
19. — Thixnfkmjia comp. oDONTorrERoinKs, Futm. 

1070. Flon <1«* DMtl. Autnlwoi : ralvoDtognpliica, Sa|i|il. Ill, Ltrf. HI, pp. 106, 1«S. IS80. 

OMdw<M nm. TtL in, PL I. ^ If, Mid Ir 

These ate eevenJ ^eouneiM vhieh I tiiink* to be ooRdated iritli this 

species. 

Trantilional bed* : South-Bewab CknAwlllA bMfn (Panuira, near fieli). 
Prntketgroup: Bamkok aiid IMapiid ooalfields (at two looalitin). 

Order: T^lOPTEBIDEiE 

Genus: MACROTJiNIOPl'ERIS, Schimp., 1SG9. 

This genus includes the broadleaved forms, especially represented in mesoaoio 
foimatioiia. In India there are aevenl ^eeiea munerooaly lepraaented ia the 
upper-Gondwinae, hat there are two good spedes also in the bwer-GondvAoas. 

ao—MACTOT Ji i i i oH r iM a iMMoinn, Jiofle, 18S9. 

UM, FeistmanUI : Jour. At. 8oc. Beng, Vol TW, f. tUt, ^ t§. WO. M. M.; flwMat 

¥hn. Vol. Ill, rt 2, p, 88, and fig. 

Samifanj group: Ilanignnj coalfield; Jharia ooatfield; Auranga coalfield 
Onljrer \\ mile north of Japildagga) ; Nigpfir area (near Kimthi). 

Ironstones dfitles : South ICfauipum i-nalfipld (Xaikori river, near Jainaj^ar), 
Barakar group : E^jmahfl hills (near liurgo) ; Aoraoga coalfield (Sukri tirer, 
iof Gurttir). 



SI. — Macrot.£niofteris fbddeni, Film., 1876. 

UHk aMd«teffliin,VaLUI,Ft.<,p.8»,fi(. 

Mmrigai^ireitp: N^gplbrareo, nearlUnithi; South-Bewah GoadwAaa v— 

(on the Son river). 

Smrdiar group : Auranga coalfield (Sukri rirer, vest of Ourtur). 

This spedes has also been identified fnm tiwooalilMta of Toog-Kiug (Hon-GAc 
basin). 

Tjfi VITTAEEA,8watti 
Genus : PALSOYITTABIA, JM*., 1870. 
82.— PiLflOvmaniA. xmi^ Fttm^ 1878. 

me>. Joqrn. A». S«. Vtug^ Vol. XLV., p. 368, and C«. 

Baniganj group: Baniganj coalfiekL Identified also amongst the |ten(i fiOBI 

the coal-bearing beds of Tong-King. 
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Qamt OLBANDBIDimC Seiimp, ISM. 
28.-<0£iAin>io»ini oanip. nmorainunr. SMdmp, 1869. 

tSSO. FfiKtmnnU) : Pa]. Ind.; Oondv^na Florm Vol. III. PL 8, p. 93, and 6g. 

Pauehet grot^ : Banigiiq ooalfialiil (N<Mrth>west of Aaaaaol). 

Oemu: AHQIOFEERIDIUM. Sehmp^ 1M9. 

24 — Anoioptkridittm comp. mc'clellaniii, Schimp. 

18Sa FeutmiuiUl : Pal Ind ; OoodwaDB Flura. Vol. Ill, Pt. 2. p. »:!,M)d lig. 

Baniffttnj group: "Siggda area (near KamtM); alao Sooth-Be wab Qondwioa 

26. — ^Angiopt, infarctum Fttm., 1880. 

ISSli. FeuUnanlel : /. <■-, p. (tt, aiiJ fiij. 

Manigaty group : Banigauj coalfield. 

Order: DICTYOTiENIOPTERIDEJ:. 
Genus; GL0S80PTERIS. Byt., 1828. 
This is tho most ntuncrous genus in the lowcr-Gondwdnas. Ii also oc<:uni in 
the Imiw and vppw aaaUmeanma (Newcastie beds) in Ausbalia and havreoently 
been identiflefl from the coal-bearing bods of Ton^-Kina'. 

I bare, lor easier referenoe^ arranged tbe various species according to their fimn 
and aeli>veDation into iweiml groopa. 

m,—Narr<np4eaeed/orm, 
98.— ^loaiOPiBBn avowtiMua, Sgt^ ISSIS. 

laSOl N. M. I Ooodw^Ds Flora. Vol. ni. Ft S, p. lOS. aid i(. 

Raniganj group : Rajmnlial hills; Raniganj foalfioM; Kdranpura cnalficld; 
Kamkola coalfield; Bouib^Eewah basin (many localities) \ Satpura basin; VVardlta 
aoaUiald. 

Jrontione thaUt : South Eiranpiira coalfield (Naikori river, near Jainai^r). 

Jiarakdr group: Talchir coalfield; Auranga coalOeld; South-Rewah Imsin. 
It also occurs at the locality Pinaoia, Singwara district (South Eewuh), the tuaails 
at iriiiioli I tlioaf^ ini|^t sather nfnaant the KadiacUbi horiion. 

S7>— Oumoimm WMrana, Aati.* 186L 

UBl. Qnu. J«wB.GMl.8o«.lMid<i«,YoI.ZVII.F.nObHii,naig. 

MoH^mtf (Eauliii) gr^p: Vigfto vwa. 

18. — Gkobsofteris forucma, F«lm., 1880. 

1890. P:il. In.l Onni!ir(tn» Flnm., Vol. Ill, Pt. 2. p. lOfl, ct*., in.] fiir. 

Baniganj group : Eaniganj coalfield ; K^npura cuallield ; Bdmkola coalfield ; 
8oath*B«wah baain. 
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S9.— GiiMMiFnBU TjnnotD», AA».. 18SS. 

1883. Mbl.; GMKlwin* Flora, Vol. IV. Pt. I, p. 96. aod fig. 

Bardkar grmip : (EaAfttbiri Iwds) Pma^kSt' Singvan dutriet, South-Rewah 

basin. 

80. — GiiOiMiRntt oomnnma, IMm., 1876. 

im. Joarn. Ax So.- Ucne , ToL ZLV, p.«ak mA fi(. iBSOk lU. M.| <tal««M nat«iT«l.lT, 

FL 2, p. 86, etc, aod fif. 

TIdb speBiM w not oolf known in ihe Tmultiona] twd% bat aim m true upper* 
Gondwdnas, oiherwiM it is the most numerous spccica of the lover-Gondw&n&s. 
JPractiiicatiDg specimens allow longitudinal rows of round sort. 

V]^per*QondvBdna»: JaMpur group on the Sher river, S&tpura bosiu. 

Vmt uUi m ui l Bail (mhaABvas) : Anianga coalfield (northern Uot oi Laiiahar 
liOl) ; South- Rewah basin (Daigaon, west of Pah*, etc.). 

Panchet group : Banigan] coalfield ; B4mkola coalfield. 

Jtamtgtuy (Kamthi) group : In almoat aU ooalflelda. 

JfiMMtone «lalw ; Baoiganj aoaUald } South-KAnnplbft ooalfleld (Naikori river 
near Jainagar). 

Bardkar group : In most of the ooalfields. 

KMliMaribed»! KailiiilwrieolIfleU; DaltoaganJ oooUeU; MohpAniooalfldd. 
Tmlelrir grotip: Ohano basin, K&nmpdia coalfield. 

81. — QUMOmUS OOKHUKia, tar. STEHOITBORA, AAn. 

IJ^Wr P.l. InJ.: Qoiiiiwiii* nir». Vol III, Pt.a»pu9a. 

Saniganj group : Eaniganj coalfield. 

Bvfikar group : Banigan j coalfield ; KtainpAia coalfield. 

32. — GLO880FTKBJ8 IMTBaKIXTENS, Fatm., 1880. 

1880. Fd. iaa.1 OMaiiiM noil, TaL III. Pt 4, ^ an, 
Smrikmr grmijf i Bamgaiq coalfield. 

Sik'— GiMMrmtn aruoxa, BmA^ 18dL 

188J. <)aw. Jown. QmA. Sac London. Vo). ZVII. f. aBI,nd8g. U8a M. Mi Owid«<M 
rim. ToL HI. Pt. i, p. lOU; wtd fig. 

JCaasfW (Raniganj) proipf Nagpor area; Waidlia coalfield (Iiaptbr, near 
Ohanda) i 8oatti<Bewah G<nidwAoa basin. 

SA.—G-Maaonaan wnuBvoua. Bmilb^ 1861. 

1861. r. f.p 329— Sai. and Sk. 

Xhis species is somewhat doubtful and waa not met with aguiu. 
KanUhi ffroup : Ndgpiir area. 

' In hi» ri'ceiit Rr|>ort |( r.. :>!'' Mr. HucIim mL'ntians th:« loralitj bj tlif lumi! of AmiUdagri, and Iw IiUl-m 
it. a< all tk« otiatr iucaiitiea nitti Karbartwri funaiU, mitt the bMdiDg fiaitfkir froa|i. btiaf awU* M Mnli||i»pliical 
«r pttngnpiiiial giwndi to MioU* aajr Mptnttbo. 
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36. — Glossopteeis isdica, Schimp., 1S09. 

1828. Glampt. bio>tu»iu, var. iuiiio. : Uiat. tarn., p. 883. tab. 08. fig. 8. a 
Itta MrtMMldi VkL Iirf. ; a«iad«<u riofi, Td. Ill, ft. I> ^ 101. flg^ 

Next to Giimopt. eommmit the ou«t nmnerous ipeefei : shcnra also * umiliir 
state of fniotiikatioiL. 

J^ruuitiauU bedt (9 KUbadmrn): Auwaga coalfield (northern iaeo of latiahar 
hill), Sootb-Bewah basin (Daigikon, 

Fanehet group : Raniganj coalfii-ld (north-west of Asansol). 

Itaniffanj group : Kaoigauj cooltidd ; Kimnputa coalfield ; South- Kcwah 
Gondwfais hasin (Gopat end 8oD amw) ; Nigporarea. 

IrOHtitone-thalea : South Karauimni coalfn^Ul (Naikori river, near Jainaa^iir). 

Bardkar group : Baniganj coaltield ; Uamkola-Tatapini coalfield ; Talchir 
coalfield ; Karanpura coalfield ; South-Rewah GondwAna basin. 

Karharbiri betlH : Baltonganj coalfield; Pinaora, in South- Ilrwah. 

Talohir gro^ : Eteupura coalfield (Cliano basin, north-west of Eikba). 
rc. — Tii'rnncdiatfi formt, 

36. — GLOSS01"fKKIS BttOWNlANA, Jigt., 1828. 

IWg. OI<iiw pl »riii lifii»Bi»iMi, I. r., p. t88, ft. 68. tg. !• IMO. M. Ind,: OondMh* Fbm, Vol. Ill, 

Pt. 2. In'.', til.'. 

This is supposed to be the Australian variety of the original Olouopt. browniane, 
but the Indian form appears to show a alnnlaT iiet«Tenation only ; irldle the etate 

fructification in the Indian spccin^'ns is similar to that of 01. eommmttia and 61. 
indica, in tlie Australian Gl. broirniniKi (ho fructification appears (aocordin!^ to 
Carruthers) to be different ; so that, as I said once before, in spite of the similar oet- 
Tenation, both the finnns, judgiog from tiie fmottfloatiaD, woold bdong to diffeient 
^CTa.CYU, tiz., Tohqmlium axxA Anthrophytim respcctiTelj. In this statamailt^ them 
is, I think, no iucon>jibtcucy and no incorrectness. 

Saniganj group : Kanigauj coalfield; Baigarh-IIingir coalfield ; South-Rewah 
Gondwdna basin (Gopat area, Son river, and Sohtgpor diatrict); NigpAravea, 
apeciincub ill fru('(ification ; Wardha coalfii-ld. 

Bardkar group: Banigauj coalfield; Talchir coaltield; llamkola-Tatapani 
coalfield; Antanga ooalfidd ; Btmth-Bewah GoDdnina haain. 

Thia spedM haa alao been identified amongst the foaiil plants of Tong>Eing. 

87._GL0B80PTBniS CORDATA, Fttm., 1882. 

ins. PkL Ind. J aimtlfRewth GoDilmhw Plen: tioodvfa* Flan. V«l. IV. Pt. 1. p. 34, 

2V«HMjfjoMl Mt : 8ottth>Bewah Gondwihin bann (hill between Karkoti and 

Malhddu). In my ahove work this loc.-ility is (juotod under (he heading of Baili- 
ganj group, while Mr. Hughes places it with his Supra-Bardksrs,' which eoRWpood 
with mj Transitioaal beds.* 

' M«oi. Gfo. Sw.. Iiiilin, Vul. XXI, Pt., 3, p. 37. 

> In Mr. Hughes' nirmnir the term ■Sapia.lknku ' «u But p i cp—i l to indiott* uy dafiailM horiMii, but 
Mtljr M a conveuicol i'xpr('s>i.>u l..r lh» iwikislww tike i wl BW l MW i. to wkiok ktMr bis tfatnrijiiioii mm niialy 
dimtoa (•»./.«, p. 71). I1.B.M. 
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8&— OuMBOFRBis jamnaAf Rfm.t 1880. 

IBM. ftlloL i OmiwiM Plon. Vol III. Pt. 3. p. M,mi$t. 
Baniganj group : Ranis^n j conlllold ; Ki'irnapimooalfleld; Aamkolaooal-field; 
^uth-Rcwah Gondwdna basiu ; Satpura basin. 

irMMfonMik«<M: Bonth Einnpim coalfield (Naikori near JMnagar). 
BuHAar group : Aumigft ooaUtdd (Snkri riTer» tuAhj-wx^ of Bijliar). 

90.— GiOMonmi dajcviuca, Jhfm., 1880. 

issx) Pnl In.t ; Gnndw^flsM, Vol. III. Pt 2. ;. lu,'., 

f^nnliwtal bedt (MilttdflTM) : Auranga coaliicld (nurthern i&w of LatiaLar 
hill) ; alao in Soiith-Bewah Goodwins baain (Knrtliar). 

Baniganj group: Kdranpura coalfield; Kamkola ooalAdd; Soutb-Rewah 

Goudwdoa basin ; Satpui-n hasiii ; TS'dspur an^ ; Wardlia coalfield. 

Ironttone-thalea : liaoigaiij cualUeld (Kulti) ; South Karanpura coalfield 
(Haikori riror). 

Bonftor group: Raniganj coalfield; TnlHiir roalfidd; Aunoga ooalfield; 
Jiutdr coalfield ; llamkola coalfield ; South.Hewah bauiu. 
Em*4uMri bed» : KaitutAdri coalfield (8rd aeua). 

40. — GLOMOmBUOOKsriCtA. Film., l>iSO. 

iflsa £.e..|i>mair- 

Jlanigmj group : Enni!;^nj coalfield J K&nuipara and Aonuigft coalfldds. 
Irontttme'tiatet : South Ktouipm coalfield. 

41. — GixissoPTERis DivBMBirt, JWm., 1880. 

L c.p. liM.fi|{. 

Jtaniganj group : Raniganj coalfield. 

e. — Boiind-lenved formt, 

42. — GLOSSOrrKKis orbiculaku, F«tm., 1880. 

xm. £.«.^u».ac. 
Stmifftn^ group : Baniganj coa lfi eld. 

/.— iMoerte. 

45. — OixMeoPTBHiB DBcmiMB, ntm., 1879. 

IJ-TSI. P.I Ind. i Oondwiiia Flor.. Vol. III. Pt. J. p. 17. fit,'. 

Kmrkarbea^i bed$ : Earharb^iri coalfield ; Daltonganj ooalfield. 

0«Ur: mCTTCPllRRIlllWat 

In this the various species of G<ni(/fniiop(eris are most nameroodj lepvesentod, 
cliiefly from the Karliarbari beds aud Talchii shales. 

I t 
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Genus: GANGAMOFIEIIIS, McCog, 18U. 

44. — Gavgamopteris ctclopteroides, Fstm., 1879. 

IfiTU. Pai. lai. : Goniiirina Flora. V il III. P- ] . 12. fig. .Vr.; alw Uii* TaloaMh Pt 1- 

This is the type form, originally described above (I. c.) 

BarMar grm^: ShibpiiT ooalfidd, Bear Kotmi (doabtfnUy KarliarUri 
beds) ; also South-Ilcwali y>\\<h\ (douLtfiilly Karb«Tbtfri ln'iU). 

Karharbdri bed* : Karbarb;iri cualfii-ld ; Slltonganj coalllcld ; liuUir coalfield. 

TateMr ttmiet: Eumnn eoelAeild: KJnnpoiA ooelfleld (Ohano basin) ; Aorenga 
ooalfield (north bsae id Latiabar bill); HuUbr eoallleld; Soutb-Bewab baain (ftt 

aBTCral places). 

There were many varieties of this species distinguished which occur pretty 
oonataiitly at one or tiie otber locality in tbe KabaibM beda and Iblddr abates. 

45. — Gangamopt. orCbOFrEuoiui::^, var. subaukicilata. 

lam X. e., p. 13, if. 

Kariartdri beda: Kabaibdri ooalfield; DattoBgaaj coaMeld; also in South 

Kewah (Pinnorn, doubtful). 

Xalchir $hulea : KAranpura coalfield (Cbano basin) ; Auranga ooalfidd (northern 
base of Letiahar bill) ; HntAr coalfield. 

46i, — Gangamopt. cvclopi'isr. var. akeolata. 

1.070. X. c, f. 14, &«. 

Ktu^tofMri hed$ : Kaibarbdri eoalfteld. 

JMdhir sAoIet Kteapmn ooalfldd (Obano basin), 

47. — GAKOAHOFTBaiB OTOIAFT. "nuf. ATIMVVMJk, 

Karharbdri beds KnrharMri ooaUMd ; Daltooganj, Hatir, and Mbbpdni 
coalfields; also South'Rowah basin. 

TalMr »hate» : Edrenpara ooalllcld ; Anranga coaMeld. 

48. — Gakoahoft. ctclopt. var. acukinata. 

USE. I« tht pmwt aMuir. 

TOehir jrrowp KinajninieoBlBeU (Ghaao bask) ; Aonnga ooalfidd (north 
baaeoTLatiabttbiU). 

40.— Oawoamoit. CTDLon. «ar. oobxoio&u. 

188(. Tba pnimt naeiuuir. 

Talchir group : Kiranpntik j alfield (Chano basin) ; AiinuagA iMMilfiylii (north 
base of Latiahar bill). 
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im. Ptodr. MmL ridoria, Dec. II. p. 13. 6k. 

SWoMrpviy; KiiaapuimaidlfleM (CluuM)^ 
61.— Gakoamopteris bubiasica, Fttm., 1879. 

1879. OouUwiaa Florn. V, 1 III, Pt. 1. p. IS, fig. 

Karharbdri beda .- Karkarbari coalfield. 

2bC«Air jmNip ; Etonpoim ooaUdd (Ohaoo baiin). The identilloatioii fkom 
this gnmp ia, hunmnit made mth Maw mene. 

61.— QAKftAiTOFiEBn. ifAJO»» Rtm^ 1879. 

!S7ft OonJ»<n» Flora, Vol. Ill, Pt. 1. p. IS, fii,-. 

Karharbdri bed$: Kaharhiiri coalfield; also SouUi-Uewah (between HAidi 
and Bdiangpur). 

HsMir fAoJw ; KtuKopm ooalileld (Cbano baem) ; 8oiith<Bewah (Bneri). 
68. — Gakoaxoptbrxs AKOvmpouA, MoCoy, 1876. 

Urs. FMinFklMirt.VM«KDM.n,^ll,lff. 

Karharbdri beds K.irliarhriri coalfield. 

IWAtr thaiea .- Karaun (Deogbar) ooolfleld ; Kdranpura coalfield. 

64. — Ganoamopteris anthbophtoides, Rtm., 1880. 

Pal. lua.; QfiiiJwSiia Florn . Vol. III. Pt. 2, p. 108. fig. 

Jlaniganj group Kaniganj coalfield ; K^ranpura coalfield. 
66. — Ganoamoptebis wmTTUXA, JUai., 1870. 

1880. P»l. lr.it., /.c, p. 109. fig. 

Saniganj group r Raniganj coaHleld. 

66. — Gangahoptebis niGHEai, Fttm^ 1876. 

1880. r»l. Ind , /. c, p. 1(W. fig. 

Admtki (liauiganj) group .- Ndgpur area (near Klmthi). 

Genus : BELEMNOrTEMS, Aim., 1876. 

ma. Joan. Ab Sue. 'Beafl, Vol. ZLT, p. 970. 

67. — Bblbmnoptbris woob-masoijtana, Falm., 1876. 

1876. £. e., p. 371, fig. 1880. FaL lad. ; UoadMtaa Finn. Vol. Ill, Pt 8, p. US, ig. 

• Smmgai^' group : Banigao j ooolfleld. 

INCEllTJi, SEDia. 

Here I hare indwied mmui loerib daaMaOf refened to SagenopterU and 
iome ot&en. 
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66. — SAOENnPTEKIS (•■) LONOreOLIA, Fulttt., 1880. 
Is^M. I'.l. InJ. ; liuiidw^ua Flan. ToL III, Pt 1, f. 118, fig. 

Haniganj group : Raniganj coalfield. 

69.— 8AOEXOPTSIU8 (?) FOLTFHTLIA, Fttm., 1880. 

Samgm^ grmip t BMUgaoj coalfioM. 

00. — SAOWonnuB eompi. sboiiolu. Preil. 

]N3a £.<'..p.iii,n^-. 
Mttnif^u^ gm^ ; BwiigMij coalfield. 

61. — Sagenoptekis (?) stoliczkana, F8ttn.f 1879. 

187K. Ur.iHlwfSiii Kl.-ri. V.il. HI. n. l.p. IK, fi;. 

Matt^rbdn beds . Karharbari ('oaltiold. 

Cmus. : ACTIXOI'TEKIS, Schenk, 1867. 

62. — AcrniOPiEBis benoaleksis, Ftlm., 1876. 

187& Bm. 0«al. Sun., Ib^ ToL IX Ft a. p. 76. UK. OmMmWkn.Yii.ia.VLXf.lU. 

Stu^Mjf grmp: lUiiigmij eoalfleUU 

Qeaua : ANTHS0PHT0P8IB. Nath., 1878. 
68.— AxTHBwnoMn (P) sp. 

1880. PaL W.J GoDdw<iik Flora, Vi.l. III. Pt.S.p. IIG, fig. 

£dmthi (Bauigamj) groi^ Kimlfcheru. South Gctd&Tari diittiet, 

II. PHANKROGAM.E. 

A G YMNO Sl'ERM^. 

Class: CYCAP£AC£.£. 
Otdarx giUiK. 
Qenna: FTEBOFBTIJjIIII, J^., im 
64.— ptiBOPKKLLUM BUBHTrAHnnui, lMai.,,1877 (Me'Olell.). 

]«r.BN.0ML8vr, Inli«i YaLX. FLI, ^n. %. IHIXM. M.i OaolwlM Vbm, T«L III, 
Ft 1. p. lU, 

SoHigai^ group : Baniganj ooalfleld. 

Genm : ANOMOZAUinBS, SBtmp, 
Mhwma PLATYFTERYOIUM, BMv- 

06. — Platyptkuyoit m balli, Fslm., 1885. 

Ibal. AjHimuUDiiU-ii kalli, Vwc. <jki1. Surv. u{ lodia. Vol. XIV, Pt. 3, ji tl ttg. .Mor* figlUNtotb* 
pMfvni oBvnuifar. 

Bardkar group : Annmga coalfield (Sokii xirar, wait of Giutar). 
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Genus: GL0S80ZAM ITES, Schimp., 1870. 

66. — GLOasOZAMITES 8TOUCZKANU8, Fslm., 1879. 

INTO, Pnl. Ii.J ; Guiulwi:i« Flora. Vii! Ill, I't. 1. p. 1». fig. 

Karhmrbdri beds : Karhru biiri CDiiUiclil. 

Order: NOGGERATHIOPSIDEjE, fWm., 187!> 

1879. Pal. Ind. ; Uondviua Fla^^ VuU ill. Ft. 1, p. SO, «< My. ; «lw auiijil. tu tli« Mui«, A. p. 6&, iitr., 

G«niu : NOQGERATHIOPSIS. FOm., 1B79. 

67. — NfieoBBATBioniB huloti, AAmw, 1879. 

liiliniM* HIM M dba**. 

Tbiis is a very numerous and widely-distributed fossil in India; the same genus 
is also found in Australia in tho lower and upper coal-measures (Newcastle beds) ; 
aud there is hardly any doubt th&t it repreKiitt Schmalhsoaen'a Ehiftoiamtet from 
jurassio beds in Bussiaa Biberia. The nine speeies traa also identifled from tbe 
malbods of Tong-King. 

TrauvUioHat bed« : South Hewah (Parsora, near Bell). 

Batumi (Kiiii(]u) grot^ : Biniganj ooalfiaM: SoaUi-Bewah basin ; K<gpiir 

aifO. 

IroMtone ahalet : South £iinuipura coalfield (Naikori river, near Jainagar). 
Bardkar group: Eiranpura coalfield; Ramkola-Tatapdni coalfield; South 
Bewah Gondwina basin; Umr^t coalfield (near Barkoi, Centnl Provinces). 

Karharbdribedt: Karharburi cnalii* Id ; Dnlton'.;:ini coalfield ; ^lohpj'ini eoalfield. 
2'alchir group : Karaun (Deogbar) ooaiiieid; K4nuipura coal held ; Auranga 
ooolfleld (N. bneofUtiahar bill). 

dS.— NdOQBBATHIOPSia LACERaiA, Fttm., 1882. 
latt M.I■d.•,«■lMullan,T«l.^r,Pkl.^4■. 

Karharbdri beda : South Rewah (Dluimrii, south-cast of Kfaaii*; thtl looalify 
is included by Mr. Hughes with the Barakor group). 

Squamee and semina. 

There are some other doubtful fossils, which probably are in tome relation to 

the preceding order. 

69. — SqVAJLiB aTUNOSPBKMABUU, 18S0. 

IMt. FliLtid.tOMMMniin.Tfll.III.Pt.<.p.n»,fi|r. AlM▼■LIT,n.I.^f7. 

TrmmiUkmaliedt: Aunmga coalfield. 

Ttatiiganj group : Rdimahdl bills ; Bani^aaj OOalfleM; Ktowpun COOlfloId 
Auranga coalfield ; South Bcwah (Son river). 
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Bardkar group : Raniganj coalfield ; K&^npura coalfield. 
KarluaUri bed» {f) : South Beimh (Dhaouu, aoath'flaat of Kfaaim). 

70,— Oabpolithes xilleri, Fitm., 1879 (1881). 

W».FaLInl.i OtrnMut Ftoo. TaLIlI.rt.1. p-W^USlSanL to tb* HW-p^M. »g. Alw 

JKariUtyft^f itfiiit ; KialttiUii «*ftaM»M • alio flonUi Bevrali flHiainiii. iMifh-flMt 
ofKbaan). 

Class : CONIFERS. 
Order :TAZAC££. 
Qama : BHIPIDOFSIB, AAMMtt. 

Tl^Bi umww n ovoxoibbb, 8«ikmalL 

TMamAd i OaaiwIlM Fkn. T J. IV, Ft. 8 (tKi* UeoMir). 

Bardkar ffoufi : Annagft ooilfield (Sokri liTer, mult, of Qurtur). 
TO.— BHiproopsia DENanrsKTis, Fttm., 1880. 

IflflO. P*l. lad. : aaaJwittk Flora. Vol. Ill, Pt. 2. p. 21, fig. ,-te 

Raniganj (K^thi) group : South Goddvari district (near Kualachcru). 

Genus : EUllYPUYLLUM, FUm,, ISIfll 

78. — EirHYi'iiYi.i.rNf wniTTiANTM, F*tm., 1879. 

Fkl. InO. ; Quoanauu t lun. Vol. 1X1, Pt 1. pp. 86-27, &£. 

■ JTortoMrj a«dl» : KarbarMri otwllleld. 

Order : TAXODINEiE. 
Genus: CiCLOriTYS, Schmalh., 1879. 

isn. £b A, fp. w, tti rfiL, %. 
74— OroiAFins {Jfj dkhotoiiuk, JUm^ 188S. 

Jfonttor jwvqp : Aunmga «o«lfield (Snkri linr, vest of Gutiur). 

QeDw t VOI/IZIA, ,B^. 

TS-^YOIflXIA HBIEnUWHZUA, Bgt. 

Un. Nltmuital: F«I. Ind. ; Gondw^nt FIcn, Vol. Ill, Pi. 1, p. 91, Sg. AbaMbHqMBt paUia> 

fttMMM (VoL III, Ft. 2, p. m : \tA. IV, Ft 1, Ik 43). 

Btmgm^ gmmp : Baoigu^ ooftUleld ; Soath-Bewmh bMhi (Gopst ana). 

Karharhdri beds : Karharhari coalfield ; Dalton^nj coalfield ; South- Rewall 
btnin (two places south of ILbaiia, wliich, however. Mr. Hughes olaaMa with the 
BMttir group). 
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QidMr: ARAINUBIKB- 

70. — Gernu: Albertia, Schimp. 

im. VaHUMMtol I lU. Ind. i a«idw«iMt Flan. Vol. III. PU 1, p. S0. 

KarharbMbedt: KarharUri coalfield. 

Oomiferoui (? smls). 
77.— Genua: BAiOBonn, Beer, 

Ccrtnin winged seeds, which wcwntbev&equeaUy at mioualiorjsona,ieaoiuble 
very much the above geaus. 

^RrmutHmuH ieis : Auianga coalfield (north baae of Tiatiahar hill). 

Bamgta^ frmp : Banigai^ field ; Kifanpniaooalfield ; Sonth-Rewah Qondvina 

bisin. 

Karharbdribedt: KarlmrMri coalfield; Dallongauj coalfield; South-Iteivak basin. 
jVrfeMr fTMip.' Kinnpun coalfield (Chano baab) ; Auianga ooaUdd; Kamun 
(Deosllar) 4Mialfiflld. 

B,— ANIMALIA. 

The animal-renmins iu the lun-er>6oiidwiDBS ait; very much \*s» numerous tliau 
the plant foaaila; and indeed only one gitHqi» the Fbnohet, yidded ae?eral apedea. 
All the animala an freeh-mter or hod fonu. 

Babkingdom: ANNVLOSjL 
Class: CRUSTACEA. 
1. — ^£&1B£BIA MANOAUEKSia, JOItCt, 1862. 

IBM. Maoiitcgr. ijocirty, landmi Ibmognpli of font JSrtltrto, 70, PI. IT, Cgi. IS— St. 
A lai^r and a smaller form. 

Jinuigaiij (Kimihi) ffroup : Shales at Mansrli, souUi of Nugpur; (he smaller 
form aliio at Kiwaisa iu the Wordha valley coaliiold, iu beds that uiv placed with 
the Badgpnj groop. 

Quite a similar form alao ooean in the Fanchet gnmp in the Raniganj ooal* 
Held (Dear Aaansol). 

Stthkiagdom: rSBTBBBATA. 
Obaa: FI8CE8. 

IStn. r. V Mr | yuiii Journ. (i.-ol. 8oc., Lnndiin, V..I. XVII. ]. 317. 

3. — ^Tbe only ilsh-remaius iu the lowcr-Oondw&nas are scales and some other 
fragmenta of Ganoid flahea — ^hom Uangli and the Kigpdr areaa. 

OhMa : AMFHIBIA. 
Order: LAB7B1HTH0D01ITU. 

8. — Bracuyops laticeps, Oiceu, 1855. 

18SS. Qmm. Jwnrn. Ucul. Soc. LoDiimi, V<ij. IX. {1.37, 1'l. 11. 1S79. Una. Ueo. of iuil., Vul. I, p. 10. 

Btadgm^ (Kamthi) grmip : lUn^ ahalea. 

4, — GosiocLYPTrs LoxGiRosTRM, Jiwrfey, 18G5. 

1866. P»S , Srr. IV 1. pp. 3— G. PI. VI. It)7«. LjrdaiMr, ilk, Ibr. IV, 3.|i. 17. PL 111. fij(i. 14, ». 

Tanchet ^;-(/«p.— Ilanigauj coalfield, south-weat of . 
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Hj—Qosutavnrm noun, l0d^ 1882. 

USa. Rm.O«oI BuiTsy of InJia, XV. p 20. 

PoMAtffproiip.- Baoiganj coalfield. 
- 6. — Pachygokia ikcurvata, Huxley, 1865. 

ISflo. £ <•-. pp. 6-7. fif». 1. 2. «lc. 1S». L;d<ltkMr: I. c, pp. IS-W, PL III, fiifi. 12. 13. 

Fanchet group : Raniganj coalfield, soath-irast of AionaoL 

7. — Glyftoonathus tbagiub, Zjfd., 1882. 

im Bw. OmI. 8ut9 oriodU, 1B8», XT. p. ». 

P«fi0Jk«< yrpqp ; BniiigMij ooalfidtU 

8. — AmcHBG(Ni.iTKus (?) sp. ? olim; now, OoniwaaoBamitbytrieiuk, Ifdekker, 

1885. 

MM. Jam. Aa. Bob BM|,T«I.XZZIII.p^ 190.40. im litbiiiMMn^ IMUMtt t Him. OmI. 
SBmjof India,!, p. IW. WS. H.r. BUafanl! Qt. Jmhb. 0«oL laak laatot, XXXI, p» 

6SS. 1879. Arcbggaauru (f), LjrddilieT: Pal. Ind., B>r. IV, Pt. 9. p. 30. 1879. Arehvgo- 
Huinu if) F«!iitinut>i : Rm. OmI. Sum; of IihIU. Tot XTI, pp. 70. 7R- lS«n. Lydeklcn : 

Joani. Ai. Soc Boof;., XLIX.p. IR. 1KH3. Archi>ga«anrn> fprori«i<in*llj') Lydrkkcr : l<«e. 

Ofol. BurTejr of Imlia, XVI, 'i, p. <V1. ISSS, GondwaDOMuriu lijoriiMuu, n. gea. tt. tp., 
IfJetler. P»\. Ind., Sfr. IV., pt. 4, pp. MC, fig. 

I have given the full list of synoDyms just to shov how doubtful has been the 
nature of this peculiar fossil ; and cvca now, I think, with the above name nothing 
is gained with fogud to ite ftystematical position and relations. It is true, it is 
pkffd witli the Archegotattria, but Mr. Lydokker himself adds that it is evidently 
a more specialised type than Archegoaaurua (1885, /. c, p. 12), and that the speciali- 
gation indioatoB an appnaoh to the higher lahyrinthodcmtB lilce MMiodamtmrtm and 
Xtohtiinikodon. 

Occurrence : The; specimen is supposed to come from the Bijori horitott (eqaiv. 
B>aiugunj groupj : bdtpuia basin, near Bijori, upper Denwa valley. 



befulia. 

Order : ANOMODONTIA. 

9. — DlCXSOINW OSIENTALIS : Huxlr-y, 1805. 

UN. Pil lad., Ir. IV, Pt 1, pp. 6-U, %!. 197». Ljrdekkor : I. e., pp. 1.17, figi. 

Panehet group : Banigaoj coaWcM, loath-veBt of Aaansol. 

10. — DiCTKODOM, sp. 1879. 

1879. lorMUrt I. «.,n. 

Looality the aamfl. 

Order: DIITOSAURIA 
IL — EriCAMPODOM iNDicrs, Huxley, sp. (Lvdckker). 

188$. Pal. lod.. Ott. IV, Pt. 6, p. 37 (^>uuii. Aukutiwlou i. 

Looalitr the same. 
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fiXPLANATION OF PUTES. 



PLATE I A. 

Kg. L M*oiOTJBiiorm» wnmm, Iktn., f«g*;S4. A luft pwllf cMipMa qwaimm, 
dcMribad in llie text. 

Kg. i. GuMMiraius BIOWHtillA, Bgt» p*g« t& A ■pwiimn abawing tbt veution oC 
this q^oicfl. 

S«. A poctkn aolargcd. 

tig. 3. OuMaonna ntiiiFneA* IMa., ptgt SB. 

S«. A poctioB «Bhig«l. 

All tlw qwdmnis are (nm the Bnilir gnmp in Iht Snkri rinr, wut o£ GnitWi 
Annagn oiMlfiaU. 
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PLATBIIA. 

1, %. OuusopnU8 OOmnnnt, Fstm.j p»ge 2tl. Two •pecimen* nitb a verj niirron 

l«i 2«. Ptntimi inhifsd. 

S. OAiaAinniMa, ip. . U» The mim tBkigfd. 

4 -8» Pl^TfPTKRTr.it'M mM.1, Fstm , y»ge ^7. Various portioim of fmnilf of this very 
iiitttrMt40g spaciM. Fig». 4', &, «iid 8 •how (iie top poctioos. Fig», 4a, lo,ht 
wai 9t Jkvw wbigad leaflaia md tka diafcolMtiaa o( the tcIm. 

All the ipeeimenB «« from tbe Bualnr gnmp n Ik* Snkri rinr wnt of Oortar, 
Awwgkooal&iU. 



Digitized 




Digitized by Google 



PLATE 111 A. 



Fig*. 1, t. RBinDonn aiNGKonna, Schmalh., page iiJ. 8<>ver.tl l»ivvs of tliin Gin$;koi(I 
plant arc ^ouped eloae to a stem poriaon io aa to appear an it tlwy belonged 
to it and to have heon attached t» it is buhw. 1\> the right of fif. S it 

anotlier li-;uri' of I'f jljfpltryjium ImHt. 

Fig. 9. CYCUtPira (?) DICJIOIOHA, fatm., pag» 41. Tbut xpociintii sIhiwk two loaf. 

«tu»U, tm» with five, the otiier with three leaves, wlueh aie twiee or three 

tnnee forked. 

4. Another specimeo of tho aame apccies. 

Baiikar gnniji, Sukri rim, weit o£ Gurtur, Annuiga ooalfieU. 
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PLATE IV A. 

Kg, 1. L'. ft Hf^iiv: (ii.ossDprKiiia kktikkka, Fstm,, paffp ~9. 

Right figiue : Glossopt. DAHOPici, Vstau, page &8. The two itiaves ate drawn 
i on thtan 



BmCm gioap;, 8iJtri liw. Ml* ly'Mttii af ItajliM, Ay^^ 

Yigt. ft uid S. MAcioTBsiornua n*iTHiii, Boi^ ^ pige Mi Tlw mntion At l«Mt ia 
(hat of Uiia apaeica. 

FSga. *, 5, 7—11. VmniAiu ivdioa, Bayb^ faga 22. Spaouaeus ahoving » pecvliar kind of 



Fig. 6. Cnunm (?) ncmnnu, Irtok, paga H. 

Hmh hMer ^anmena {ru BaiOir gimq^ Snkri rivar, waat of Onrtur, Aonu^ 
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PUTBTA. 

Kg. 1. Vnmuiu nmot, Boylti, jaft 9L Stan and noiUeto. 

Bamkar group, Sukri riyer, wttik «f Omtnr, Anwga fliMlMd. 

Pig. 3. SqvAii* (Gymnofpennaram). 

Fig. 4. GiKGAiioiTitRii), (?) AXTUB07UT01DBS, F»tm., page 'H. 

Fif . B. OuMormu taMu&mouk, 9gt^ page tt. 

TItw* tiwM apMimeiM from BadgM^ gmp, «Mk of Boigao* (in Omriipar riw), 

Kiiwpani cool field. 

Fig. 3v DlCTTOmviDiUM, page &*. 

Jig. 8. M. ViirnDmin>(?)uiuMninbpaff»46. 

From dw Eniganj gnap, aottth of Ttndws, Kiraopun coallidd. 
Fig. 0. GiossoPTKEji n»vvDiCA, Prtm., )iacr'' 28 Fragment nf a liin;i; Ipaf. 

Fig. 7. GASQAMorTEKis, tp. A (mall leal, appertaiuing appareaUy to thia genua. 

Hmm two ^MiaiM Aan h —to— i fcil Mi, ow Jaiugw (ia Nukori riw), 8oaUt< 



F'lr Gasoamoptkiiis «*J"R, Fstm., po!»e 33. Top portion. 

Fig. 10. GAXOAiiorr. cTCLurraaoiDU, var. auBaVRicouiTa, pag* 91. Both from Talchir 
•hahi^ Chue huhtt Mith<«ait tt Bikbt, KimiipiB»«oaUUA. 
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I'l.ATK VIA. 

f%i, 1 fc i. GiNOAiiomKis CTCLopTEBorDus, F>^tni., p«ge 30, 

The typical lorn, reaembling very much tbote origiiwlly figund from tba Kuaon 



Figs. Sk4. Oavgamopt. cYcuorTER., v3r. siBAi KtccLiiu, pigt SI. Both tluM ■padoHM aboir 

the doubksd-up margin of the 

AU born thi TWHitndliilw, Chm hma (aorth-ircit gf Rikln), K(nii|w* otdfidd. 
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PLATE VII A. 

Vigt. 1>3, 6. GAMaAHOPiBBU cxcloptuoidu, var. subaukicdlau, page }1. Of these, especiaJl/ 

«g. t ibmn wdlOe dMaoten at tlM qpMiaa. 
Figi.&|k4 (F). Ganuimoruu GTcsLormoiDn, nr. accminata, page a. 

ThkapfMM tolMftnsp]wvbMtaly tiungular laaf, aaoMqaaitUy vitk « poioted 



M from TUdiir^lttlti^ CluuM bMia, aitrth-WHt of Bikba, KtnmgmtaMM. 
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PLATE VIII A. 

Kg. 1. Oakgamoptbbis CTCUipnnioiDES, var. ATTKNtrATA, pope 38. 
liga, 8, S. Gamoamopt. cyclopt., var. suBADaicuuiTA, page 31. 

Both specimena ■bowing well the doabliog np of tlw auigin. 

Pig. 5. GAK04inR.«tOtOM.,m. ACUKIKATA, page 32. 

tig. 6. Gakoamopt. cTci.oi>TeBaiDKs, Fstm , [lafTP SO. Small ^wiana vi Un typ* btm. 
Fig, 7. OAMaAHorTKiua bu&iaoica (?), Fstm., page 3S. 

All tha «p«wimwM boa Tiikh»dii]*^ Clino l«iiii,aoi(b*«Mt oC Bikbi^ Kim«pim 
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FUTB HA. 

Kg. 1. OiNGAuoprenis cTCtmaBoniiii^ w. •oummuti, jagt 81. SpMUMiiwillinfhar 

thick veins. 

f%. 2. OAXOAiiorT. cvcLOPTE]to:DB8, Fstm., page 30. The type form. 
Fig. 8. OtfNMiiotT. mount, m. MMUUoounA, ptf* SL 
Hw htmi poitioa oC dw Iwf. 

Pi^. 4a. GaKGAUOTT. ctclopt., var. ATTENnATA, page 33. 

Hg. 'i«i«e. GaSOAMOPT. CTCtOPT., var. SI DADRICl'LATA, pagw 31. 

All from IVkbir-sbalen, Cluuiu iiuhin, uurtli-wwt <>( Rikba, kiiiaii|ikin> coitliieU. 
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Figs. 1, i, i— 7. QixoutamMu vnumnoauB, nr. •VBAimeiiu'u, paft SI. 

This u a very iDgtnictivc sorici) of fjwcimenn sLowiDir Mirimia atatr-s of fol.lin^ 
at the nwrgin of the leaf, whereby at last the vpecimcas tigs. 2 and i wen* 
pndaead iVigi. S Hid 7 ihoir tilwt«g|iMriiif ; bl(; b mmnAMman 
n<ivunc'(>J, still more in lij^. I, ODtQ m iff. t and 4 tbs ■■r|[illll from both 

sides meet in the middle line. 

Tkm ipwimw tn tnm Tlddiir dulai, Cbaat imSn, aortit>init of Bakba, 



fig> S. OAMiillon'.ofauitr.i, w. acBAinicvuu, page 31. A waaU but very eompl^le 

ifidiiMa, ihoiri^ waU fha iMok tiM*, Hd tbe iligbtlf ai^ 
Ftom Ikkhur toek^ north bat «S latwIiBr luUl, Aompi oonlfield. 



Digitized by Coogle 




Digitized by Google 



pun HA. 

Kgt. 1, i, fiw OijmtJiannia ctcix)ftuoioi^ nr. onuKiu, M. 

I*, a portion of fig. 1 onlargod. 
Fig. t, Gahoamoptkau OBUt^cA, McCoy, page 8S. 

Ttgt. 4h T. GAlrauKiiniiD oKUimMaiB^ var. MmofAU, tt. 

The g1oMk>pteria cluHttCT' k lura quite dutincL 
Tig, 9. GANGAMorTEBis M.UOB, Fiitin., png*' 33. Somewbat lik<- « leaf of NiyjeratiiopiU, 

but tlie veiiu) forming aiiastomoset. Oo the left the mMgin is >l*o (lightly 

AD froB TdbUr iUhi Ghuo hHm, MryMrHt «f BiUa, Kfim 
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1%. 

fkt- 

Pig* 

Fig. 
Kg. 



1. 



2. 



OuMsomus oroiCA, Schinp., page 27. 




1%. lhviBiBUo(GuiMOininwiaBTmtimM«iBMiv(«)OI.€miisw 



All these from Talcbir ^halra, Chano basin, nortb-we8totBiklMl|» KInuipiinGOftlfitU. 
Fq|i. 7*— IB. inngid mh Samarvptu (compArc partuU), pago iGb 

hmlUdir ■btlM^ Gbno Iwno* Klmpam oo«UaU,aBd&oiB MtOam tamdt 

Figa. H, 18. Ganoamoptkiim ('yr-i/)rTBBOiDBS, var. <t)RDiroLiA, page 32 

Talchir shales, nortlMm base of liOtiohar hill, Aiuanga coalfield. 

Fig. 17. Ouounimn imnoRnagBP^ Irtm., ftgaM. 
Siivw loaalitgr M puMadiBg. 



indica. 
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PLATE XIII A. 

tig. ]. Gancamoptkkis ciCLOPTUtoiUKi), F«tm., page 30, type 

la. » pntiia nlMgad. 

Kg • 9. QiMMMUUMM CmJtTlMI VW) Wa OniMIDLtA} piBi 3S> 

Pii»(!. 3, 7. GASOAMomtRis cTn/iPTKBOiDBi, Vat. smirnirt ! AT», paije SI. 
Figs. 4, 0. GMOAMOrnuus cxcLorrBBOtDBs, var. attbhiata, page 32. 
Fig. i. KommAtraOMBaBUDPi, Fstm., pag« 40. 

AD fna TtfAir iIiiIh, nortluca Uw ol Iitiahw hfll, Aanagk coalSd^. 
li^. 8—9. Vbrtbbkaria indica, Rojie, page 22. 

Ikielur »ck% Bebw Baigaon, Soi|Ui>B«««li. The oUcrt known fpedmen of /er* 
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PLATE XIV A. 



Figs. 1—4. OiMAMHRBIt CTCLOpmoiDBs, Frtm., page 30. Type form. 
Tig. i. OimimmBV ncu>nuoii>as, var. niiAouciiuTA, pag« 31. 
fif. C Oiaumiaui onumMiirai^ w. ATnmrAU, ftgt Si. 
Fi(^. 7. Qlossoptsus indioi* VMa.» fife t7. 
Figa. 8^ 0. SMd», j/kge 46. 

All bom ILuHaMn bad*, outenpa aoutk al Bijhcn, Ditltongiuij cualfieM. 
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NOTICE. 



In oaaebuding the fmirtli volume of his moffnum oput in thn Palnmtologia 

Indicn tlio author of the (londwdnn Plora hns cortainlv a ricfht to sivo a summanr 
review of the latest discussions upon this very interesting subject. I have, there- 
fore, aoeeded to Dr. Fetetmantel'B special leqneal to jmUiriihis Litradnoiion in fall ; 
only some minor and more or )ess irrt'ltn'ant passaj^s have 1>eon omitted. I rt'i^ret 
that at the same time I should feel it officially incumbent on me, as a duty to others 
who have taken part in these discussionB in the publications of the Survey as well as 
to students ia general, to notice some inaccuracies into which Dr. VeiitDiantcl lias 
fallen in the special pleading for his own views. Having taken BO part in the 
oontrorersy I can assume this office vith better grace. 

8. It is Uglily satisfMstafy that, lunriBg enitested the opention aterery step, Dr. 
Feistmantel should end by cheerfully conceding the main jKiint at issue : in his 
tabular statement of the case (p. xxv) the whole lower-Goudw&na division (as he 
oonstructs it) is placed os palieoEoia This comes immediately after the emphatio 
deolaration (p. xxiv) that " in spito of all the various attempts at modifications sinoe 
I left India, there is yet no necessity for any n-al or important rectification of my 
previous classification and. oorrelations." Mow, Dr. Feistmuaters latest deliverance 
on this question, a year before he left India, is contained in tlie following passage, 
quoted from the last page (1;{2) of pt. 2, Vol. Ill of the Gondw^ina Flora (published 
in September 1881) : — " The above-mentioned more recent observations remove now 
these difficulties to a considerable extent, helping to fix with great probability tho 
position of the lowarbGondwinaa ; for, taking into oonsideration the oofrcbitioB of 

the Talohir-Karharhiiri IhmIs •nith the Unrehii'; ^fnrsli liffl?, awl of these latter with 
the liawkcsbury bods, which overlie the Newcastle beds, and considering these latter 
as penninn whfle the two former me oonaidered as lower meeonio, fhentbeageof oar 
lower-Oondwdnas will have to be approximately tho same " (i.e., lower mesozoic). 
This is the contention that was starti-d hy Dr. Feistmantel in 1870 (Rcc. G. S. I., 
IX, p. 79), when the Talchirs with the Damudas were placed by hiui as triossic, and 
I on find no depertore from it in any of Ids papen nntil the preeent complete 
renunciutinn. If. is indeed MSerted (on p. xiii) that the permian age of the Talchir 
boulder-bud liad previoady been freely admitted, but it would seem from a later pass- 
age that this admission fovolved a mental nservntion ; for (on p. xxi) it is only 
fihimed that " this correlation is one to vUck in mf ltk» Writings I have not made 
any objeotioa." I can find only one passage where evm casual nUosion is made to 
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ihit nggMtioii, and rather in a tone of dissent than of acceptance, thus : "the oorrela- 
tianof fhe Indian Talchin vith the £kka beds in South Africa and with the penman 
fanooia in England is also based upon tbeae similar physical phenomena only " (Bee 
Xni, 261 : 1880) ; and in the same short paper the Tideturs are 4sonelaled wifh the 
Bacchus Marsh and (lie Hawkesbury Iwds as raesozoic, as "ovprlying (be NrMvrn«tle 
beds, which represent the close of the palccozoic rocks in Australia." This would, I 
■hoold think, lie ooutniBd aa tomettaing rviy like an ' objeetioa and a bitter eontio> 
vecsialitt nunt mlmiit to be judged hj lAat ba liaa Mid, not by wbat he has tToided 
saying. 

8. After all, the formal adaptation exhibited in the table (p. xx?) would seem to 
beiniieal,foriBth«tagrt(iip.xUi,ziT) the age of the Goodwdnaa i» twiee qnolad aa 

* Trias- Jura,' as if tbis s(in bold gofwl in spite of the recent plunge into the coal- 
measures. But, perhaps, this is Dr. Feistmantel's way of displaying his adhesion to 
tfie palawbotasioal afaadard, fhe righU of whieh he ao lealonaly defsnda with the help 
of Mr. Zeiller. In any one but a specialist this sort of performance would he un> 
pardonable, for tbero really is no eagiu belli in the matter. No one objects to the 
correlation of the several Gondwdna floraa with the floras of European or other 
fonnati(»u; It ia the ooiraot tbiag to be done; to diqmte it it would be lilw getting 
up a fii^bt oTor a sum in simple arithmetic; but if those determinations were all as 
exact as they arc asserted to be, they oould never be adopted for the standard scale 
of fbnnatianB. The great diaerepanoiee in the eridenoe of age as derlTed froB 
tenmtrial and from marine fossils is admitted ; to be comparable throughout^ tto 
ra few noe to a stanrlartl sealo must be made upon tbo sami^ kind of evidonee ; and 
indefendently of any iatnn&ic merits of consistency the choice for this purpose 
mnat fall upon the marine oiganiana on aeoonnt of their greater abonduiee and 
distribution. It mux be nllowcd to sj>erik of the Gondwdna flora as mesozoic, or 
Trias-Jura ; but the Qoudw&na period, the duration of the Gondwana system, includes 
the upper pabaoaoie. 

4k Sr. Veiatmantel seems unable to understand this very simple matter of 
convention, else he would avoid such criticisms as he indulges in ; e.p. (on p. xiv) 
challenging his imaginary opponents to do the very thing they say should not be 
done; or (<m p. zzi) cowdfinning as unintelligible some of Dr. Waagen's reoent 
su^estions, when he was simply applyinsr this rule: eorrrlating the Talcbirs, 
through the Salt-range boulder<bed, with the marine lower-coalmeasurcs of 
Australia; in domg which he did not fail to make the oeedfol explanatory adjust* 
nent bj inferring that the glacial action was later in Auatialia than in India. The 
subsequent removal of tbis difReulty only justified the correctness of tbe rule, 
although makiug that provisional adjustment " wrong," as Dr. Feistmantcl inanely 
remarks. The sane eomunent would apply to the oavfl (p. xix) at lb. Oldham'a 
provisional acceptance of the Bacchus Marsh and Ilawkesbury correlation. 

5. Dr. Fcistmantol's classification of tbe Gondwana horizons may serve a tran* 
sitional purpose, hut is hardly likely to last. The characteristic of his Transitional- 
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Inds, as containing lover-Gondwdna fossils in beds having tlie upper-Gondwfina 
Uibological fades, is utterly incerta »edk ; it baa already beea described as most 
nuurked iMtween tiie ooaI^himidiw of tbe Qodsnni bann tad fhe Kamfhis, vUdi 

Dr. Feistmantel ranks iritii the Baniganj group (in tho Damuda division). I1ie 
junction of those two groups at Gugna on the Warda is singularly like tlmt of the 
coal-measures and tho " Traasitiooal-beds " at Pdli on the Johilla ; but in thi^ 
floirth Bewih tMfin a (mbonaoeow Banigan j 

Having let down his lower-QondwAna division into the paliBozoic era, the dual aCEort of 
Dr. Feistmantel's present contention clearly is to expand that division ao aa to 
fotoB up tlia Damuda (aa defined by him) ; and fenced it aocordtngly is. Wb wtan 
diTUmd lioundary, which on jMigo xxiii is said to bo sufficiently marked, is placed 
where no one has yet been able to draw a boundary in tho field, witliin the Barakar 
measures, one of the most homogeneous of the hitherto accepted stages of the 
Danmda gnmp. Dr. Fdstmantd'a disooroty of » auffleienil j diatinfliiTe flora in llio 
bottom seams of those measures is a point of much ititcrc'^t that must bo steadily 
kept in view, but it is unquestionable that in the Karharbari age tbe physical 
oonditkma of flio Damuda fiKmatioiL ware completely eatablisbed. AgaiOt lua esteV 
Uabment of the close affinity of tbe EailiBrb6ri flora and that of the Talohir shales is 
a point of prime importance, with an oppo-iitc cfTcct to tliat last noticed, for the 
physical distinction of those groups is about the most marked witliia the whole 
Gwdwina sequenee. The type nx^-fadee of the oool-moasnres and the TUoUia 

are most contrastiut;. and very often they occur so in their original juxtaposition, 
although elsewhere there is complete transition between the two, thus coofirming 
the palnontolagioal affinity. X farther step in the expansion of the lower dividon is 
the suggested separation (for so ft WOold be understood) of the Talchir boulder-beds } 
but nothing of this kind lias ever seemed possible in the field ; for the boulder- 
beds are by no means coniined to the base of the group, the whole Ixiug pctrolo* 
gieally and atniigrapliioany united. BnianynnifioHn daidUffaHon of tbeGondw&na 
deposits, applicable to the whole Indian logbm iit aaHmya often de c la r ed, impraetl* 
cable, because unnatural. 

6. Dr. Feistmantel has addofed a complete triumph ao tar aa aetnals are eon> 
cemed, in establishing the mesosoio character of the Gondw&na flora throughout* 
and it is excusable that his enthusiasm for his special study should mislead him on 
tbe general q^uestiou of bomotoxis. His cxtensiTe work in .the Faloeontologia Indica 
is a monniHontal one fw iliegealogj ol India, and I dunild he glad to think that 
we could still count upon hi* aeivimi and guidanoe in onr lorilier inmtigationa of 
the Gondwioa system. 



H. B. MEDLICOTT. 
ZHr»Qior qf the OeohgietU Airoqr <tf iMfM* 
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Tl«n are « f«* mUtalwt tad oniiMMt in thu |Mrt. tlw Umk for which fklk mMj upon mr*tU (O. P.). 
Ob F*ge S, I bare aDilt«d to 4B0U tb« gtavs Oletufttri*. Bgt, froB tba TaleUn. CUm buia. 
0BFiflea,liM8faBikM%Mldi M. XU./^ it,4»« inatcad of flfhl.S. 
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PREFACE TO Yol I?. 



npHE present volume is made up of two fasciculi, which contain descrip- 
tiooB and fflnstntiiMiB afOoiidvtoafiMidb ^|]aaitB)rftoiik varions Gond- 
wisM bMioB (ne title pag^). 

The first memoir contains deeoriptioDfl of foesila fiom the extonahre 
South Bewah Gondwina Basin and i.s illustrated by 21 plates, contain- 
ing specimens chiefly collected by Mr. T. W. H. Hughes of the Geological 
Survey, and partly by Sub- Assistant Hira Lall. The fossils are from both 
the lower- and uppcr-Gondwinaa^ and many of them are of no small interest 
not only on aooount cf their geographical and geological diatribntion in 
that wide area, but also from a palseontological point of view. Highly 
interesting in Vjotli these respects are the fossils from certain localities, 
especially Partsora near Bell, and Daigaon on the Johilla river, and others 
whidi yklded a flora (tf a loiwer-Gcmdwina eharaeter, while from a petrolo- 
g^leal point of view they occupy a higher position; all these localities were 
recently included by Mr. Hughes in his provisional section ' Supra- BarA- 
kars' a« merely indicating beds above those under description in his memoir 
on the ooalhelds of South Rewah, while I have placed them in a distinct 
diTisikm, under the heading of "Tranritional heda" between the lower* 
and upper-Gondwdnas, which, as I have aoggested, might erentaally be 
cliuierH aa " Middle Gondw^naa." 

The second memoir of this volume contains descriptions and illustra- 
tions of fossils which I collected mvHelf in 1881 and 1863. The plates, 
fourteen in number, were drawn and lithographed at the Geological 
Survey Office, in Calcutta ; they axe nnmbered independenHy freni thoae 
of the fizBt memoir, bat to diatingiilah tiwm aa bdonghig to the aeoond 
memoir, I have attached to the plate^mmher the letter A. The text, 
however, was not written by me in India, but in Europe. Soon after 
return from my excursion in 1883, I left for Europe, on two years' 
ftiilough ; but yvoAtm cirenmatanees, beyond my control, eapedalty the 
protraeted iUnem amd eventual death of my ikther, finroed me^ greatly 
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to mj regret, to resign my Indian appointmeat. Tbnragh tbe IdndneM 
of Mr. H. B. Medlioott I haen raoeiyed permlaaion to poUigh tiie manudr 
in tbe Palnontoilogia Indica. 

The memoir deals with fonils mostly from the Lower CkmdwiDaa, 

and aome from the interef?ting Transitional-l>efLs in the Auranga coalfield ; 
it contains several noteworthy additions to the CJondwdna Flora, and 
enlarges our knowledge of tke further diatribulion of many already pre- 
vioudj known species. 

I have added a discuaaion oE the various groups of the lower- 
Ckmdwi^bkas and lhuD8itioiial4Mds and thdr foarib, as well a vfatematical 

review of the lower-GondwAna fo.s.sil.s, a similar re\'iew of the uppflf- 
G<»Miw4Qa foanis having been given in VoL II of the Ckmdwina Mom. 

Ab an introduction to the Yohime, I have added some general 
ramarkR on the Gondwdna qrstem as ft whole, eepeoiaUy with xegud to 
ita various oorrelationa. 

OTIOEAB FEISTM Al^TEL, MM. 
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Br OTTOKAB FEXSTUANTEL^ luk 

mtii the present Tolnme m7 Tegular yrwk oo the Gondir<ii»>nom ftir fhe 

FalseonU^gpia Indica ia brought to a close, although I still hope that in course of 
the extended irork of the geologitts of the Survey in the Eercral Gondwdna baflinn 
new material trill Iw oolleoted, which from time to time might be sent to me foj 
detemunation and eventually for deseiiption and UhutntioD, fur irhkli act cf 
fovour I should feel greatly indebted to the respective authorities. 

For the present, bovover, it will not be out of place to add a few general 
remaifa. on the GondwAas ijatem, especially wiUi regard to its oorrelatian wiih 
other formations, occasion being taken to notice the publications that have appeared 
since I wrote last on the subject. For tliis purpose I must distinctly refer to the 
definition and characters of the various groups of tiie lowcr-Gondwiinas, as given in 
the aBCMod part of tUa Tolome (honwiih pohUahad), pp. 47— M; to to these 
groups chief reference -will be m.idc. 

The principal question still lies, I think, with the probable age of the system 
itaelf, and with its oorrelationa to other fonnatitnia in. Aiistnlia, Europe, and 
elsewhere. I shall not recapitulate here all that I have already written on the 
stibject; I shall only state that, in spite of nil recent attempts to modify some of my 
correlations, none has been conclusive enough ; so that I still feel quite justiiied in 
hiddfa^ mj own, aa wiU dearlj he diown, to tho fbDowing disonadon. 

The oonelnsions in ray various writinf^, briefly expressed, were about the 
following : from the beginning I thought that the Gondwina system repreaentad 
the Trias-Jura system ot Borope and abavlian^ nod that witb regard to Anstialb 
the Damuda scries could not be identiflfld with the AnaCralian lower-coalmeasaitis, 
not even with the Newcastle beds. 

Later on, however, I admitted freely a permian age of the Talchir boulder-bed, 
then ao genorally tosisled on, aa I did not aee that, this view need aflbot my fu^ 
ther deductions and conclusions : for admitting as correct the above age ot the 
boulder-bed, which lies at the base of the Talchir group, a good deal of time must 
have elapsed before the Talchir shales, oontaining fossils, and before tlio Kar- 
harbiri beds, with their coalseams, were deposited, and still more so before the 
Samodaa came on; ao that even in this eaaa there would be no objeeUon whatever 



xir 



INTRODCCTION. 



to the Damudas nnd Fanohotq representing the Trisi and the apper-OondviilA Che 
Jura, with refereace to European formations. 

During mj.irotk the oompariaon witli Amtntlia developed in nioli » incf fliat 
the Talchite lud to be compared with the Bacchus Marsh beds, both containing a 
boulder>bed nnd the same fossils, and further on with the Hawkesbury beds, this 
howerer toMf on the eridenee of an iee-fbrnwd bonider-lied; firam tiie orfdenoe 
then aTailable I had to consider the Ilawkesbury boulder-bed being the same as the 
other two — a view Mr. 11. D. Oldham so fully adopt^-d in August 188 1 in his 
paper " Some rough notes for the oomtruction of a chapter in the liiistorj of the 
earth.*"' Should it howerrer be proved that this oorrdation was not oomot, that 
there is a bouldcr-bed in the lower-coalmeasurcs (below the Ni-wcastle beds), irUeh 
has to be correlated with that in the Tkdohir group and in the Bacchus Uanh beds, 
then the oorrelation of the Gondw&aas with tibe AaiiBnUaii plaat^beds will be moch 
easier and much more natural; but it m'll irtill Hipptar thit frht PMnndwaTMnWfflt TTftll 
be oorrelatod with the Newcastle beds. 

My belief is, and I hope to be able to show, that even if the Taichir boulder- 
bed ahoold eventnally be pcoved to beof npper oaibnulleiroai age, there ia no nntainl 
necessity for the Damuda division being older than Trias, so long as wo remember 
that between the Damudas and the Taichir boulder-bod in India there is a rery 
thick series of Talobir shales containing fossils (but without boulders), and also tbe 
vwf tinek aerfea of KwlMurbdri bcsda ocmtaining coal-scams, as established with 

certainty in the Karharbilri, T)aUonganj, and Mobp<IUeOalfleld»affd with piohnhili^ 
in the Ilutir and South Eewah coalfields. 

Beaidea the general deteminntion of the age of the Oondwinaa (Trias-Jam), I 
have preyionsly attempted also a further correlation of the nuiena groups with acme 
subdivisions of those two formations ; this attempt was severely ridiculed and 
pronounced premature, but I do not think it was disproved ; for to point out certain 
eoiitndiBiiaaB in theloaril eridenoe (whklL I alwaya admitted) and anne ineoiaia- 
tencies in the text, is no positive proof to the contrary. Even with regard to this 
portion of my work I think that there is no reason why I should give up my 
previooa coaclnsknu, ao bng as my conebtiaBa ana not replaced with othen from 
more conclusive eridenoe. At the end <rf timie general remarki, after dlsouas- 
ing some of the papers which have a more or leas important bearing on the 
question, I shall subjoin a table giving a general view of the vac&raa possible 

In the first place I have to notice a publication which from my point of view is 
very important i it was already published in 18S2, but I only received a copy of it 
in]88S,whaiiIonmetDEaiope. It is a paper by Mr. A. ZeiUer on the Fossil-flora 
of the ooalbeariag beds ol Tong^ldng.)* 

* Jwn. la. aMlHipl.n.Il.lla.lLUaiyp.MMIhidifaMtaoprK 

d*k Ion Ml* 4m coadMidi ohwbM fa Toif4k»-rwlI.I.UItr,ImMNrteIliaM. 
UmilteAMNhtdMlItaNiIlmiHadiMfttsitiMriglniaafc WtthiMM. 
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Tbe gmt imporittm ol ttflw floirib liM in tbe dieaiDitiiiM 
number of Ennpean types of known age, thej contain alao n number of upper- 
and lower<Gondwtfna (especially Damnda) fossils, and aU, as it appears, lie on th« 
tame honiOD, or pretty nearly so. Mr. Zeiller writes {l^. p. 1) with regard to theae 

TongoUng dapoaita: ** lea coufllMa dn TongJcing leur ont foorxi va gmnd 

nombro rlVmprf^infos on hon ^tat de oonserration, qu'il a 6t6 possible de determiner 
exactement et qui pcrmettoat de ftxer I'&ge de oes d^pdts, dans lesqaels il n'a 6i& 
lanoontrj jusqu'ik present aneime Ihmsb de foanlea animaox.** Tliia quite jnatifiad 
and generally u ku jwledged practice of determining the age of beds from plant- 
evidence only, for which I was so often severely but. quite unjustly blamod is here 
most solemnly ailirmed as correct, which I consider as a great satisfaction to me. 

The foaail plants ot 1\n9-king oome from two l>Mine'-Hiat of Hon-GlfO and 
K6-Bao, separated bj a tidge of oarboniferoni Unuatoie!, upon wldcb tlie plant-liedi 
lie unconformably. 

A liiiid barin, at Lang*S&n, which yielded only three species, vis. At^emUtt 
rouerti, FresL (rhictic), Ttenioptcris mc'ctelhndi (uppcr-Gondwinaa), and Po^r- 

podiie$ fuckti, Zeill., is lien- left out nf ronsideration. 

"With regard to the fossils Mr. Zeiller says (/.c, p. 29) : 

*' le tableaa qntpuMde monlreqaeleadeax gnnpeede mlnee, Hion>6Aeet 

Kd-Bao, sent li& par plusicurs espJsces communes; il serait difPcilo do tirer do la 
flore aucuoe indication s^rieose sur I'&ge relatif dee couches qu'on y ezploite \ elles ont 
trop de oanetiree oonmrans dana leor r^^tion pour qu'on putee lee diatinguer lee 
unes df& autres, et elles appartionnent toutos k une mdme 4poque ; ce n'est que par 
I'observation directc qu'on pourra arri ver i\ reconnaltre exactement leur ordre de super- 
position " — And further on p. 30 : " £n tout oas si les plantes recueillies ne permetient 
par de tranolur ddflnittTemeBt «ea qneatkma de dftail, eUiM domiBnt du noua 
des renseigncments precis sur I'ligc du bassin du Tong-king daaa aon emMmUe.** 

The foeaila described by Mr. Zeiller arc the foUowing* : — 

A. Fiorn'OieE^BBobaaininTong-king:— 

* Ttemopteria (Angu^taridinm) ^MrfMaA^ Tar. m m M i unk : vpfaNGewU 

wdnns in India. 

* FalaovUlaria A»<r2»,Fatm.: lower-Gondw&nas (Eaniganj group) in Indin. 
Stc^ftjpkfthiM ttHaoN^ Sclieiik: ilMtie» in Oavaiia and 8veden« ' 
OUBmfteria plaiyphylla, Brgt. : rhsetic in Europe. 

* Ql/imo^tfithrotmiana, Brgt.: lower-Oondw&naa in India; lower ooalpmeap 

auM and Newcastle-beds in Australia. 
JftaWillw wrtfcMtori, Schimp.: duBtie in Bavaria. 
Nihonia potjfmorphft, Scbenk: very numerous in rhrotic beds in Europe. 

* ySfjferathicpm kiticpi, Fstm. : lower-Qondwtoaa and Transitional-beds in 

India. 

We bare thus an association of /ow Gondwins species, three of wkieh oUeJty 
oeour in tbe lower portion (Damoda), while the fourth belongs to the upper portton 

* TlMliidiMftnMMtMiMiritbs^lolktMI. 
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of the ^tett, with fgmt other epeoiea, irhioh nee ohuaeteiiitie of the rbtatie fom- 
atioD in Europe. 

B. from the Hon-GIU} basin in Tong^king:— 
Here the anodetiop of rhntic end GoBdwiiift plaate it still mofe evident 

* Phyllotheca indk-a, Eutib. : lower>GoiidinAiui (Baiiiganj gionp) in India. 
Atpleaitea rdsserti, Presl. : rbictio in BOfOpO. 

* Taniopteris ( Angiopteridium) tpatMata^ Ho'CleU. : upper-Gondwdna in 

India. 

* Tii'nioiit. spathulatn, Tar. mnUinervxs : upjwr-Gondwdna in India. 

* Twniopt. (Angiopt.) emU, Oldii. 6L Murr. : up|Hir-GoDdw4tia in India. 

* MneroUnil^trtt feMudt TMm.: lomrwOmdtvdna (Bndkar and BaniigMij 

group) in Imlia. 

Woodwardilet microlobiu, Soheok : rhsBtio in Europe. 
PotypoHtei fiiekti, ZeOL : a new ipeoiei froni the H<m-6Ae haein. 
Dictyophyllmn aeutilobum, Schenk : oominon in rhietic beds in Boiope. 

Clathropkr'iB plalyphylln, Br^t : cominon in rbootio beds in lLtirO|ie. 
Flgropkjfllum cequale, Natb. : rbeotic in Europe. 
PlerozMAUe* m Omle r I t Bdiimp. : riuette. 

Anomnznmitcg incons/ans, Schimp. : rha?tic. 

i^ittoaia poiymorpha, Schenk : very common in rhtetic beds in Europe. 

* Otoumitn rtaimervk, TMm. : npiper-Gondvdna (Sripermatur group) in 

India. 

Podozamiles dislam, Braun : rbsetic beds in Europe. 

* Noggerathioptit hUiopi, Estm. : lower-Qondwdna and Transitional-beds in 

India. 

Cycdditi'n stiladini, Zeill. : a new species. 
Here we have seven Gondwdoa species, three of which occur especially in 
the lower portion of that system, wUfefonr ooomr in tto upper portion, in assod- 
atiom with idno ipaoiee ehacaeterislio of vhatio hade in Buope; two qieoiBs 
- aie new. 

If we consider the fosnb of the two basins together, keeping in mind that tiieir 
heds are helieved to he on the nme horiion, tten we find an eMooiation of nine 

Gondwana species, fre of which are osporially represented in the lower portion 
(especially Damudas), while four heloog to the upper portion of that system, with 
te» species characteristic of ihntio hede in Europe and elhewhere. This is really a 
moet interesting fact, giving also a fresh interest to my previous deductions. 

From the fact that there are ten species of rbnctic \xds, Mr. Zciller thinks 
himself justified in placing the coal-bcaring bods of Tong«king between the Trias 
and Jura and to eonaider them aa repreeentative of the ihaatio heda in Bmope. 

But Mr. Zeiller ^oes on to compare these Ton g-king beds with other beds con- 
taining related forms, and in the first pbco with the Indian Gondwdna system. 
As the Tong-king beds contain lower and upper Gondwdna fossils (dve and four), 
he anivea at tiie nonrinainn that the TongiJdng heda alao taka a plim hetwaen the 
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lowwr and upper GondwAnos, that is to say, between beda which 1>j mpdf were 
considered tliaatio (lower-Oondvioas) and juramto (npper-Oondwiiias), « plaoe 
wliich thej ooenpf also thraogh their riuetio fociiM. Mr. Zdllcr wtitea^ p. 80, 

ttius :— 

"H r6ralte d« cequi vieat d'Mie dit que lea oonoliea de eharlran da Togg>lciii9 

viennont se placer entre les Lower et les Upper Gondtcdnas, c'est-h-dire entre des 
coaches considdrtScs par M. Feistmantcl, los prcmi6rcs comme triasiques, les secondes 
conimo liasiquea (en ne parlant da moina quede I'^tage de Rajmahal). L'&ge dSter- 
mlnifipar comparaiaoii areorBoiope coincide done arec oelui qu'iodiquo la comparaiaon 
arec I'Inde, et cette coincidence rient confirmer les idees t5mises par M. Feistnoantel, 
aur I'ftge de I'^tage de Rajmahal, d'une part, et «ur oelui dea Lower Goadwinaa 
d'ratra part" 

Mr. Zoiller was, however, also very well aware of the opposition which mj 
Tiewa experienced on the part of Mr. W. T. Blanford, and he therefore proceeda to 
abow in how far other relations, geological and palteontologioal, would conohocate 
my detntminationa. He says diatinoCly, p. M : 

"Toutefois COS idi-ea, au moins on ce qui conceme les Lotcer Ootidwdnat, ayant 
de la part des geologues do I'lnde, et particuli6rement de M. Blanford, I'objet 
de ctitiqnea aaea HmJ' U on pantt ndoemiie dlndiquer oomiiMintlei dcmitosa 
recbcrchcs, taut g&dQt^wi quA paUontologifnBi, fiaiiimt k l*qpai de obi ddtew 
minations." 

Hm then analyaea the fossil floras of Australia, Africa* China, and other parts of 
Ana» and arrirea alwaya at the same oondoaion as lie had already drawn from the 
eOmparisoa of the Ton»-kia;* fossil flora with that of the Qondwdnas and of the 
liuBtic beds, viz., that it takes an intermediate plaoe between Triaa and Jura, or else 
between the lower-Gondfrinaa (Bamndaa) and uppo-Gandwinaa. 

I consider Mr. Zeiller's paper as a great aathfaotiim to mywlf, vitk ngaid to 
my work on the Indian Gondwdnas.' 

We bare thus in Tong.kinf;, situated between India and Australia, a flora which 
DMily agiMi -wiA the tImbBb flom of l^uopo^ altiuagb it oontaiiii alio upper and 
lower Gondwdna (especially Damuda) plants, some of which also occur in the New- 
castle beds and lower-coalmeasures in Australia. It may be that further inTesti- 
gationt fn ^ng-king will allow ia time of some ttratigraphical diffeireiieiiig of these 
loeailB ; but as the case stands at present, the relations arc clear and positive and 
cannot he quietly passed over. Thoy would only show that the Damuda and 
upper>Gondwiiua floras belong to the same mesozoic epoch. 

Next in order is a paper lijr lb. Behmalhameo, eatlfled *'PhjtopabM»tologk 
ischc Pcitifi^e (1883), which has only an iodfiteot bcarinf^ on the Gondwdna flora, 
dealing with plants from the Kuxnesk baain in the Altai and other parta of Asia. 

I Htw k» niM to Mr. W. T. BUnfetd't |»p« ia Bm. Q«iL 8ht. lad, ZI (ISnO, if. lOi Ai. 

■ IpMiiwriiMlhl ■IdiMi (to bs raeiitkaid Mm m) Wt T T T T-r"iiTMirjldinHw¥i 

XdUai't Atmanb aoj dvdactions i« Uiat "th*; ilo* ko» hafdw b tlM sMMlt to 4mi^ Wm» 

dlfMililij pliDt tTidaoe* alone." 
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There are, however, several interestiug points which dewrre a notice here. Mr. 
Bohmalhawm addaees totiMV eviteiw te the juMdo age of tin Altai flom (I. «. 

p. 640). He confirms cnfiroly my views about Nogfferathiopti* beinsf closely 
related, probably identical, with Ithtptosamitet. He also deaoribee this gcaus {rom 
a lower liorisoii, et«., from Ohara-ltelngatil in iiorlli<weitem Mongolia, together 
v'ith Bhacopferis, LepidodendroH veliheimiemumt Cardiopleri*, etc., an association 
which strongly reminds one o( the same in the lower^waloMaanN* {fiUmf oreek, 
fimitli's croek, Greta, &c.) in New South Wales. 

Of further importanoe are certain obaerratioiu which Mr. SduBalhaaaen has 
made in connection with the leaves of his g:flnus Shiplozamiles (Nft^gerathiopsis, 
utilU) ma., the oocorreace of peculiar scales, reiy similar to those I noticed as " S^oa- 
mm "from Mreral plaow in India (lower-Gcndwdnaa) . together with " winged aeedi " 
{Samaroptit), vrhioh also occur in the lowor-Gondwanas in India in varioiu hori- 
sons from Talchirs up into tlie Transitional-bcds. Mr. Scbmalhausen thinks that 
these scales may represent acales of fruitcones, at the base of which the winged 
■eedfl wen ilxed. 

In the year lS8i (here appeaml twn paptit vUbh deal to a great eactent 
with the Gondwaoa system. The earlier in date I believe» Mr. W. I. filanf ord'a 
]innidentaal Addren to tiie Geolof^oal seetion of Hie Britisb AModnlion, at lioBt* 
real (28th August, 1881), subsequently republished' under the title : "HomotesiM 
as illustrated from Indian formations." Althoiitrli I do not agree with all tlie oon- 
clusioos contained therein, I shall not enter mto a detailed discussion of the paper, 
as ft doei not in fhe least infringe any of fihe reanlts obtained hj me irifli ngui. 
to the Goniwias qrstem, while at the same time it clearly shows iriut n diffioolt 
position I had wban engaged in the working oat the Oondw^ floiB. 

I mast, however, point specially to one impcrlant ftMit leganUng the lehlioBs 
of the Indian Gundw&na system to the African Karoo formation, as described in 
Mr. Blauford's paper. This formation conaista (in a8<*endini» order) of the Koonap, 
Beaufort, and Stormberg bods. At the base of these lie the £cca beds, containing a 
iMNdder-bed, apparently formed by ioe action, tbeSkuAf to the Talehir boolder-bed 

ill Iiidin ; it contains some Gloasopteris, wliieh we also knovfconithe Talchirs. 
The Karoo formatinn is now said to lie onoonformnhlv on the Boon lieds, whioh them* 
■bItm aie said to lie CMifoimmUy on tiw underlying palaaoioie strata.' 

In the Karoo formation the Beaufort beds are no doubt the dosest r> { i-esenta* 
tive of the Dainuda division; and by their 9trati£»mphical position, pointed to so 
clearly by Mr. Itlaulurd hiinsell, they are much higher in position than the £oca 
heds, Jnat as the Damndas are mnoh higher than the lUdiir boalder>bed and Tal- 
chir shales, above which latter there are still the Knrhnrburi l^ ds. 

Now the £ooa beds themaelTes are stated to lie oo paheosoic stcata, containiag a 
ihnm snohasis met with in Eorope in middle and in upper coal maaanrest vm.» Gala- 

< Beo. Geo. Surv. lad, Tal. XTIU, Ft. I, F< '.nury ISSa 

* Tha abora iteUoMaU an gina by Mr. BUa/itnl ({. r., p. i. 8) w haaid oo At kiMt MmhIIi^ bal vitttat 
an; reference ; it ia bowem otrtain tbat iMreTioiu wriun wtn qoile potitiTe aa to tW VMl^mmltf MMn ttl Jffn 
Maandnndiflriag lMl•I■i■aliMbMkitiUial88I^Ba•.aMl.8«lv.IB4«Td.XUtlPtlk^Si. 
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ntiles, A»terophyllUe» equisetiformi*, Teoopterit mti, Alethoplerit lonehilioa, Zepi' 
dodendron, Stigmaria, Sigillarin, vtc. The Ecca hods, however, although they are 
eaid to be coaformablc on these beds,* do not contain any of theae or similar fossils, 
bat flODtiin a boiiUtflr>bed and a ^to diihgent form of pbati, OloMept0ri$, whkih 
prednminatps later in (he Beaufort 1)eds. If is thn-; clear enoucli that rather a gicat 
cbange, both in physical condition and in the flora took plaoe after the deposition of 
tha palnoBoio (upper eoalnMwaaBw) liedt in Africa ; and it mmld really be quite 
unnatural to maintain tliat in tpita of this the Ecea beds must be of the ag» <tf tlia 
ooalmcasurea ; it appears to mc more natural that, if pahi-ozoic at all, tliey repre- 
sent the permian epoch, from which it naturally follows that the licaufort beds, 
comspooding to tlie Damndu in India, are indeed still younger— triaasio : the same 
idatiooB as exist in India. 

Tba aeoond paper of the aane year (1881) is one by Mr. &. D. Oldham, Deputy 
8apeiinitaiid«Dt» Chologioal Surrey of Indfa, and ii entitled : *'flome rough notes for 
the construction of a chapter in the history uf the earth."' Mr. Oldliam dwells at 
first at some lens^th on a subject that is also discussed in Mr. Blanford'a paper, vis., 
the prcfcrcnco which marine animal {ossils should deserve in comparison with the 
t B B wafa rial fMina and flota. Semal alatomaitB and qnotatioDe, eapeoia]] j fitom my 
works, would admit of reetifieation, hut I liavc no intontinn to undertake it. I 
only want to call attention to the fact, that in August 1881 Mr. E. D. Oldham was, 
with regard to the Anatraliaa flora, especially with regard to the boulder-beds, of 
quite a different opinion to that expressed in his later paper on the aame aabject 
(to be mentioned further on) ; he w:xs indeed much more positive than myself, 
3specially on the correlation of the Uawkesbury buulder>bcd with that of the 
Baeehns Manb beda. At tbat time he of ooane had no knowledge of tba exbtenee 
of a houldcr-hfid in the lower-coalracasures in Australia, and had only such inform* 
ation at his disposal as lay also before me when I wrote my last notea on the cor- 
relation of these bods. The description of the rekUons in the manner tlien given, 
eapeoiilly the Cut then admitted by himself, that " the Damudai mint be of ywj 
much later date than tlic Newcastle beds," gave him at least an opportunity of 
trying "to explain why it is that the Newoaatle flora left Australia when it did, 
and iriij it or Hb deaotodanta lingered on in India, aad epnad orar wbat b now tbe 
Old Worid producing impoctaot modiRcations in its flora."* Anyone knowing only 
tide pAper on the correlation question, would of course be quite oonrinced that the 
TUfllib, the Baoobnt Harsh, and the Hawkesbuiy boulder-beds were contcmpora* 
neooe, aad that tberafore the Newcastle bed% firam their stratigraphical poattion, an 
older than the Damudas, a faot whioh I entk HOW maintain in of the modifir 
cations to be mentioned. 

In Um number of Beocmb* oontainlng Mr. If. T. Blaafotd** pveaidential 
Addmai then it a paper I7 Mr. GriMbaoh, entitled '•AlgkmUddaotMi,'' in wliioli 

•«««B.A*.8oa.BMicd.PtII,Vo^IkiaBL BlMi in * HOtt . i w J gyttwbwr M. M84. 
Bgth qonUtkmi an la Ih* AMrMt«|r,«BTka<r.Uaaltb Jasnisl). 
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Mr. GiieslMoh deaoribes oertain liedi eacmiMiiidiiigb «■ 1m iMlievM, witti tbe Indian 

Talchirs and Gontlvrdna beds. Tlie «f\me subject is treated on more completely in a 
kubacqueat number of the Biocxirds,' from wluch I shall quote some of the more 
important itatensnto. Tbe paper ii entitled ** Afghan and Fenian fldd notes," and 
refers to districts in the Ilerat ralley and in Khoiaasan. Mr. Griesbach observed 
there Tarious formations, ranging from carboniferous up to post>tcrtiary, with some 
other beds yet below tbe carboaiferoua. Of chief importance ia this series is how- 
ever a aeqnenoe of *p3ant>bMifag beda* lying abora theoarbonifBroas nnd to n gnat 
extent representing the Indian GondwAna system. On pnire 10 (/. r.) yir. Gricshach 
gives a general table of the formations, from which the following observations are 
taken. 

Ahoro the ciirboniferous there are other beds, containing animal and pl.nnt- 
fossils ; Mr. Gricsbach thinks that they prolwbly represent the Indian T.ilcliirs, and 
he classes them as permian and trias. There arc other newer strata, rhuitic and 
' jmaarit), containing (besides othaia) pbnt>fo«aila oi Oondwdaa eharaeter (higlier 
than Talchir); "Mr. tiriesbach mcntiona dlstinofly Ol'mnopf'^i-h fr im tliesp bods. 
Hitherto tiieae notes are only very scanty; but they are fully deserving that proper 
noliee ahoold he taken of thsm. This grouping agrees on the whole irith the 
comilation proposed by myself pienofnaly f <» tiie Tarioos groopa of the Gondwina 
system. 

By a strange coincidence the same number of Becords' in which Mr. 
GiisslMflh*s seoood paper appears, eontalna two ether papem wlterein an attempt 

is made to establish a much lower positinn of the Talchirs, consequently of the 
Bninudas; one is by Dr. Waagcn, the other by Mr. K. S. Oldham. Dr. Waagen's 
pap( r is eatifled "Notea on some pabeoaoie ftiarfls reoentiy oolleoted by Dr. 
H. Wai tb in the Olive group of the Salt>range." As Dr. Waagen extended his con. 
elusions to the Gondw.'ina system and its correlations, I do not think anybody will 
blame me for making a few remarks on this part of the subject. 

The startinf point of Sr. Waagen'a paper was, to dMW iiiat a certain bonlder. 
bed at tbe base of tbe " Ollvo group," which is of cretaceous or lowest eooeno 
age, lias now to bo separated from that group and to bo considered as palaeoioiQ* 
on anconnt of tbe oeonirence of oerttdn pebUea at the top of the bonlder-bed 
containing palceozoio foaailit a^ecially species of Conulartat there are also some 
other fossils indicating an upper carboniferous age (horizon of flip coalmeasures). 
From Dr. Warth'a specimens, the pebbles were declared by Dr. Waogcu to be con- 
efetionai7,andiH«ffM; whcgrebiyilwwIiolebonldorwhedwoQldbeof the same age. 
From abundant evidence the VNiUe>t>bed la aooepted as having bean formed under 
the influence of ice action. 

lb the hirlhnr conehirioDi, miSi regard tothe of the fhleUrs and Oond- 
wdnaa and tlieir correlation with certain Australian beds, I have to add a few ex< 
planations. On pai,'e 34 of bis paper (/. c.) I)r Waagen writes : "Tlie most probable 
conclusion to which Mr. Blanford at last arrives is to consider these beds [Talcliirs] 
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as of pendaa tge . . . etc." This correlation was first suggested by Mr. H. F. Blat)i> 
ford,' and it is one to which in my later writings I have not made any ohjections. 

On the same page Dr. Waagengoes on to say : "All authors were however qaxie 
agreed npon (»« point, tihat these beds [the lUohirt] had to be «impa^ 
hods ofcnrringin Austmlia, in which a number of species of plants which had been 
found in the Talchiis and Damudas of India also ocouned." I)r. Waagen was per- 
liflpi at liberty to aint from tin one point needed tm Ui ezposition, Imt so Vtuk s 
statement is distinctly misleading, and I deem it necessary to mention that it ma 
the Damuda division wliich, hefore thn Talehir and Karharbilri flora became known, 
was compared with tho ^'cwcastlc beds in Australia, and as these were said to be in 
dose oonseotion with the loww-ooalmefisuiea, then the Newoastle beds themselTss 
and also the Damudas were coiislden-d (d be of the same age. Tho T;\lchir flora, on 
the other hand, was only made known after I came to India, although a few speoi- 
am vere ooUeoted More; and the KarliaiMri beds and flora wnre solely estab. 
lidied through my work (1877 ; sec pt. 2 of this volume, p. 48). I was also the first 
to compare this Talchir flora (and this only) with that of the Bacchus Marsh beds in 
Tiotoria ; only later the boulder-bed in the latter was also taken into proper cou> 
siderstion. especially with regard to the correlatioo of these beds with the Hawkee- 

bury brds, in which nl^rj a bouldcr-bcd of the samo naton waS said tOOCOIir {^ti» 
at least was my information at that time). 

Dr. Waagen may of ooonebe quite rigfat in oorrslating the Salt-range boolder- 
bcd containing concretions with carboniferous fossils to the lower-coalmeasures with 
similar fossils in Amtralia ; but he wa-s hardly at li}>t:'rty to correlate these with the 
Talchir-Xarharb&ri beds, while acknowledging (on the same page) that a boulder-bed 
fonned by iee aeHon oeenirad only in tiie Hawkeabory and Baooihns llaxsh beds, both 

lA which he declares hij^her than the Xewi-nstle ho.rIs and of pcrmian age ; for it is only 
with theBacchus Marsh bods our Talcbirs can in any way be compared. At p. 36 o.) 
Dr. Waagen writes : **0f the Anatialiaa beds tint ean be eompaied to difl^veat 
members of the Gondwina system of India, it is chiefly the ' lower-coalmeaaasea 
with marine layers intcrstratified' which must be placwl homotaxially on the same 
level as the Talohir-Karharbari beds of the Indian Peninsula or the boulder group 
of v. W. India. In these beds in AnatiaBa traoea of ioe aolicm bave not yet been 
observed.' The Newoastle beds which follow next above eiin perhaps not be separat* 
ed from the preceding ; but the Hawfcesboiy and the Bacchus Marsh sandstones 
must certainly be placed on a level with the pennian of Europe." It is, at least to 
BH^ qoita nniDtelligiUe how the lame Tslchirs, which both by the boolder^bed and 
fossils can with safety bo correlated with the Bacchus Marsh sandstones only, should 
be placed on the horizon of the lower-coalmeasure, while at the same time the 
Baoehna Manh heda and HawheabimTheda, iriikih lattar lie above the NewaaaUa 
beds, are plaoed together on a higher leveL Sr. Waagen did not take any notifle of 

> Qanrt. J<it:rn. G<^jl. SoaibadaB, isrs. Vol. XXXI.. p. fi38. 
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the doM ooRvbilioia of the Talohlrs with the Bacchus BCanh liedtt whidi howevw 
MUnot be left out of considonitirjn, as it is the only natural correlation. 

£ren if Dr. Waagon's proof vere accepted that the Talchir boulder-bed is of the 
MMke age m tlie bovddcr^bed in tito 8alt«nmge andOielinier-ocnliiiMiitKsia Anstra- 
lia, the further conclutuom he draws from this would not stand. If the Talchir 
bouldcr-lMxl really is of the a^ of the lower-coalmeasures, there arc still the Talchir 
shales and JsLarharbiii beds which are hin^hcr and cannot be overlooked ; and uuly 
thm til* SiKwAdM «OflM in. Nor can it be oomofc to MpMite, ■■ Dr. WMgn (!.«. 

p. 35) (Iocs, the Pancbcts from the Damudas, nnd to join them with tlio Itxijmabiils 
in one division ; for not only is the palasoutology of the latter two dillertuity but also 
tliBiir itmtigraphy is oppMed to IL 

On the SBine page (35) Dr. Waagon refers to the oorrektion with the South 
African formations, and says : "For us at present it is quite suflScient to state that 
with all possible probability the Eoca conglomerates can bo considered as the equiva- 
lents of the Ttlchir boulder-beds and of the Salt-range boulder-groups and are thus 
of the ngo of the coalmeasures." This, liowever, seems scarct ly jyissible ; for, as I 
have stated already, the £oca conglomerates rest upon strata which themselves are 
of tbe age of the ooalmearares, oontaining a true ooalflora, while nothing of the sort 
i$ contained in the Sooa badl» vlueh on tlie contrary yielded a quite different flora. 
No doulit Dr. Waa?en speaTcsbere of tlic bouldcr-beds only ; an<l takintr it ns bussc of 
comparison it will be seen tliat my correlations were not »o very far from the reality. 

Dr. Waagen's farther deduoltoiifl and oQDdiiainu as to the eiiirtauM of fanner 
continents, their confi<;unition, river system, g^aiBiatioii,eto>» asetooqieoalatiTO and 
I am not at all prepared to follow them up. 

I now tnm to the hwt paper to he oonridered here, vie, Mr, B. D. Oldham^ 
" Mcmoraudimi on the correlation of tho Indian and Australian coal-bearing 
l)cds." ' 1 have already explained what my standpoint was in tliis matter : when 
I left India the I'ulchirs were correlated with the iiacchus-Morsh beds from the evi- 
denoe of the ftoarila and the boulder-bed, and then with the Hawkeeburj beds ham 

the evidence of a bnuldcr-bed only, which was then tlioufrlit to be of a like glacial 
origin; thus the (litTcrencc of the Damudas and Newcastle bods was at oace evident 
as tbe HawkeBljiiiy Ijcds oreriie the latter. 

After visiting Australia in 1885 Mr. Oldham, in the paper quoted* adbena to 
the correlation of the Haccluis Marsli beds with the Indian Talchir l)eds on tho evi- 
dence of their fossils and the liouldcr-bcds formed by action of iloating ice ; but be 
rejeeta the eonelatioii with the HawkeilMij beds, wliieh I eataUidMd on tiie mp- 

poeed occurrence of a similrir boulder-bed in the latter. Mr. Oldham h o W BTW 
■bows that there is, it is true, a conglomeratic bed in the Uawkesbuiy beds triuch 
may have hem foimed hj the action of iee in aonie fonn, hot that It ia not oominiw 
able with prooli of glacial action exliibited hj the Bacchus Marsh beds (/. e. p. 48). 

He shows, moreover, tbnt there arc in the upper and lower marine beds (below the 
Newcastle hedb) couglonicratic beds which are strictly comparable with those of the 
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Bacclius M&rah beds, and M the Talchin and Baochas Manh beds must be correlated 
with «Mh oCher, Mr. Oldham aniTM at the quite nstntal Qoaataaba that the oaiho- 

niferous marino beds of New South Wales aro tbo most probable equivalents of the 
BaochuB Maiah beds of Victoria and hence of the lalchica of India. So far there k 
no objection to Mr. Oldham's statements ; hut the fnrUier eenehuioii does not aeem 
to me natural. 

If the upper and lower marine beds am equivalents of the Talchir boulder-bed, 
that means to say, if they are formed by the same cause and reason, then we can in 
the next line only omnpare beds immediately abore both. In New Booth Wales we 
have above tli<> upper snai inf beds the Newcastle Ix'ds ; in Inilia there are above the 
boulder-bed at first the Talchir shales and then the luirbarbdri beds, and these hare 
certainly, in the natafil eowee oi eomparaaon, to be correlated with the Newoaatle 
beds, a correlation also justified by palmntology, for it is in the Talchirs and Ear- 
harbiris tliat Oangamopt. anguttifolia occurs, and not in the true Damudas as stated 
by Mr. Oldham {I. o. p. 47), and we find it also in the Newcastle beds. The further 
diitrilntioii of the flora k net oppoaed to these eondatioiiB : alflioai^ of eooiee 
the atmilanty between the Damudas and the Newcastle beds cannot be denied, yet 
from tiie stratigraphical relations mentioned above^ these two can hardly bo correla- 
ted. But also the further stratigraphioal relatiooa speak against it. Abore the 
KewoaaUe beds we find the Hawkeshury beds ; between these and the Kiewoaatl* 
beds there is an unconformity (Oldham: I. c. p. 46), -Hhile the latter are said to be 
oonformable on tbe upper marine beds. In India the Domada division is also 
mfllflieBtly marked off fiwutbe lUdiir dhriikm and is by all meaBsabiglMrseiiflB of 
beds. T7pon the Hawkeshury beds there follow in Australia in close connection the 
IHanamatta beds ; Rimilnrlv as in India the Fancbet division upon the Damudas : 
I therefore think that from the foregoing reaaona it ia olear enooj^ that even after 
Mf; Oldham's impntaat disooveiy and pioof of the ooeomaoe of a booldni-bed in 
the lower and upper marine beds in Australia it is not necessary, in fact not 
natural, that the Damudas should be correlated with the Newcastle beds. Indeed, 
it k ooJy ji»t to state that Mr. Oldham himself at the end of hk interesting and 
important paper (/. e. p. 47) gives various reasons, which " would indicate that 
the latter [DamodaaJ was probably of oomewhat later date than the Newoaatle 
period.'' 

It appean, however, lliat the glaeiatfam in those beds, «a now estabUahed, k 

much more in accordance with the natural course of thini^s. Both in Africa and 
Australia there is a carboniferous flora in beds below the horisou containing a bool- 
-der-hed foimed by ioe action ; in Anstralh there k a lower carboniferous, in Afifoa 
a true coal-measures flora ; the mn^t natural inference now is that by the climatal 
changes which brought on the extended gbciation, the carboniferous flora died out, 
and after the abatement of the oold a quite different flora appeared, which is that 
flf Ob Kewmalie beds, Baodiiii MaiA bed% of the Tahdiir and Enrinrhdrf beda, ai^ 
in the Ecca betls. Tn Australia it would ay)pi'ar that the changes came on earlier 
and repeatedly, so that, althuuj^h we ]m\e there a lower carboniferous flom, no eoal< 
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mfluoM flam oodU develop^ while in AMem it is pw w nt. Why tbera h no ooal- 

measure flora in India I am not prepared to account for. Now in Austi-alia, in the 
Uawkebbury beds, there are again oert&in deposits, which, as acknowledged Mr. 
Oldham himaelf (/. e., p. 43), coimot he eoooanted for except by the notion of ioe in 
■ome fetrn or other, and wliioh tboNlbre would again point to some climatal 
changns ; Ix-^idrs tliis other changes seem to have taken plnoe, as th<! unconformity 
and the greater number of fishes in the Ilawkeshury beds indicate, in consequence of 
wliieh ehangee probahljr the Neweeatle beds flon died ont and eould not oontinne 
into the Hawkesbury beds ; this supposition ia also supported by the great gap after 
the Bacchus Marsh beds ; while in India the flora continued into the Bamddaa and 
t)?en Pancheta, and in Africa into the Beaufort heda. , 

OM altemjitit ot mwlijirifiotin since J h-ft India, there m yet no necessity Jbf mmf ftal 
or important rectification of my previous clattijieation and correlatioiu. 

To mm up. 1. We lune aeen iliat iHio Tong^King Hon has an important bear* 
iag on the Oondwdna flora, as taking its place between the lower* and uppei^Gond- 
w&nas, containinfij forms of both these divisions and being of rhrotic age. 

2. The South African relations show, that the £cca beds being deposited upon 
eoahneaauree oannot themadfea he ef fkal age ; or if the dqporftion began in tint 

time, tbcy ronlly nlso rnmprise the permian epoch, and tlius the Beaufort beds are 
Ixighcr. The £cca beds ore equivalents of the Talchir boulder-bed and the JBeaotort 
bed* of the Damvdaa. 

3. Thu Salt-ianga eaae ii intanating for itself ; but from llr. Oldham's note it 
^pears that some of the premises wpre not correct, and (bus the conclusions are not 
aafe; but even if the Salt-range and ialcbir buulder-beds sUould prove of the same 
age, I have shown how still the Bamnda are younger. 

•4. In Afghanistan and Khorassan, there is a great extent of plant-bearint: bods, 
which are above the carboniferous, and the lower portion of which (=TaIclur8) is 
classed by Ur. Oriesbaeh as pendan— the olhen must therefore follow. 

6. In Australia there arc ice-formed deposits in the lower and upper marine 
beds. Here it appears tlio placiation took place somewhat earlier, and to a certain 
extent therefore the Australian marine beds certainly replace also the upper ooal- 
msBsnns of other countries, while the Neweaatle beds probably rqaeaeot the greet* 
cr part of the permian. This inference also follows from the OOmparison with the 
boulder-bed in the Salt-iange (supposing this to be oorrect), containing the oonore> 
tions with palaeozoio foarib ; this bonIder*bed ia aaJd tohe of the ago of the coalmea- 
sures of Europe and elsewhere, and as the Australian beds Qawve and upper 
marine beds) have to be correlated with it, tiuf aie of the same age and therefore 
the Newcastle beds axe higher. 

6. Vron all that I have said in the forsgoing pagea, I offer the fttUowinf dte- 
gram exhibiting all the most possible correlations of the various beds in India, 
Africa, Afghanistan, further India, Australia, etc. To meet all eventoalities I take 
the Salt-range boulder-bed aa of the age of the coalmeasureB. 
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